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By FRANK HASTINGS HAMILTON, M.D. 


N the 2d of February last Mr. Charles F. Wingate, sanitary 
engineer, read before the New York Academy of Medicine a 
paper entitled “ Practical Points in Plumbing,” etc. Before intro- 
ducing Mr. Wingate, the president, Dr. Fordyce Barker, read a brief 
paper, relating his personal experience as to the dangerous nature of 
sewer-gas, and asking for the earnest attention of the Academy to this 
subject. The reading of Mr. Wingate’s paper was followed by a series 
of experiments, made by Professor R. Ogden Doremus, intended to 
illustrate the difficulty of preventing the escape of these gases by 
either water-traps, lead, iron, or earthen pipes. A large number of 
physicians and surgeons were present, among whom were many who, 
on account of their practical experience in matters of hygiene, had 
been invited by the president to take part in the discussion. 

Reflecting subsequently upon the great importance of the subject 
which had been under debate, I prepared and read before the Acad- 
emy, on the evening of March 16th, a paper entitled “ The Struggle 
for Life against Civilization and Astheticism.” The purpose of this 
paper was to furnish a résumé of the papers, experiments, and discus- 
sions of the February meeting, and to suggest the conclusions which 
seemed to be authorized, but which the Academy had not attempted 
to formulate or declare. 

Before closing my communication, attention was drawn by me to 
other matters than plumbing, such, for example, as house sanitation in 
general and physical hygiene ; but which subjects, at my request, were 
not made matters of discussion on that occasion. My conclusions were 
given as follows : . 
VoL, xx11.—l 
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If these sanitary engineers, plumbers, chemists, and hygienists, who were re- 
quested to take part in the discussion because of their acknowledged scientific 
attainments, experience, and practical skill, have nothing more to suggest, how 
is the evil to be successfully met ? 

With all respect to the distinguished gentlemen, I must say that they have 
suggested nothing of any importance which is new; nothing that was not known 
before ; nothing, indeed, which has not been tried, and which has not, for one 
reason or another, proved itself to be either impracticable or insufficient, and in 
many cases totally inefficient. 

My reply to this question is that, in reference to these matters, science has 
not kept pace with civilization, and that, without concessions on the part of 
civilization, there is at present no adequate remedy. . 

I repeat, then, that in order to render pure and innocuous the atmosphere of 
our houses, whether the sources of its impurity are to be found in our present 
systems of lighting, heating, or drainage, it will be necessary, first of all, that 
civilization should make some concessions. 

The term “ civilization ” is here used in its broad and legitimate sense, as in- 
cluding not only mental culture, with progress in science and art, but also the 
comforts, luxuries, and gsthetics of life, which are its natural and inevitable con- 
comitants. If certain of the latter elements of civilization can not be dispensed 
with, it will be found impossible, I fear, to contend successfully with typhoid 
fever, diphtheria, and many other diseases which now contribute so largely to 
the increase of our mortality rates. 

If we limit ourselves to the consideration of the unwholesome atmosphere of 
our houses—although this does not by any means constitute the only possible or 
probable source of sickness and physica] decay incident to civilization—the con- 
cessions demanded, as a condition of the successful application of our present 
knowledge of the laws of hygiene, are: 

1. That all plumbing having any direct or indirect communication with the 
sewers shall be excluded from those portions of our houses which we habit- 


mally occupy. In other words, that it shall be placed in a separate building, or 


ex. 

2. That we return to the open fire-place, or the grate, as a means of warm- 
ing our private houses. 

8. A diminished consumption of oxygen by gas-burners. It is still an open 
question whether we shall be able to light our dwellings with electricity; but 
so long as we are obliged to depend upon gas we must content ourselves with 
light, and not insist upon illumination. 

The concessions demanded have been named in the order of their importance. 
The necessity for each is urgent, but the first admits of no compromise.* 

The purpose of the present paper is to determine whether, after the 
citation and careful study of other facts and observations than those 
laid before the Academy, my conclusions, so far as relates to the mat- 
ters of sewer-gas and plumbing, can be regarded as defensible. 

What is “ sewer-gas” ? 

This term has been employed a long time by chemists, sanitarians, 
plumbers, and others, to indicate the ordinary emanations from sew- 
ers ; but recently certain gentlemen have taken exceptions to the term, 


* “ New York Medical Gazette,” March 25, 1882. 
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denying that there is any such thing as sewer-gas “having a peculiar 
and definite composition.” This is undoubtedly true, and it is proba- 
ble that no intelligent man or educated physician ever thought other- 
wise. 

“ What has been called ‘sewer-gas’ is composed of air, vapor, and 
gases in constantly varying proportions, together with living germs— 
vegetable and animal—and minute particles of putrescent matter. In 
short, it is composed of whatever is sufficiently volatile or buoyant to 
float in the atmosphere, and in consequence of which buoyancy it is 
permitted to escape through the various sewer-outlets. The term is, 
in this sense, well understood ; and it is, moreover, just as correct as 
would be the terms sewer-vapor, or sewer-air, which some have chosen 
to substitute for it. 

It is proper here to add that the offensiveness of odors is no test 
of their insalubrity, but that the most fatal germs are often conveyed 
in an atmosphere which is odorless. The absence of unpleasant odors, 
therefore, furnishes no proof that the air does not contain sewer ema- 
nations. 

Have we succeeded hitherto in excluding sewer-gases from our 
houses ? 

Only those gentlemen who profess to have inquired carefully into 
this matter, and whose names will be accepted as authority, will be 
permitted to answer this question. 

Colonel George B. Waring, Jr., sanitary engineer, writing for the 
“ Herald,” and also the “ Mail and Express,” under date of April 2, 
1882, says: “Few, I imagine, would question the substantial sound- 
ness of Dr. Hamilton’s position on the question of heating, lighting, 
and ventilation, and no one probably at all familiar with the subject 
will question what he says about the effect of the plumbing work of 
city houses on the life and health of their occupants. From tenement- 
house to palace they are very often, almost universally, disgracefully 
and dangerously bad. . . . It is quite true that such plumbing work 
as is to be found in nine out of every ten houses, even in Fifth Avenue, 
ia unsafe, and ought not to be allowed to remain within the same four 
walls with a family of human beings.” 

Mr. Charles F. Wingate, sanitary engineer, in his paper read be- 
fore the Kings County Medical Society, April, 1882, says: “ Any one 
having opportunities for seeing the sanitary defects in the vast ma- 
jority of city houses, whether occupied by millionaires or mechanics, 
and whether situated on Murray Hill or Avenue B, can feel little sur- 
prise at the statistics of increasing mortality in New York. The con- 
stant demand for the doctor’s services in so many houses in their nor- 
mally bad state, and the fact that his services are no longer demanded 
when they have been put in sanitary condition, tells its own lesson.” 

Mr. Wingate also intimates to the people of Brooklyn that their 
houses are in no better condition. 
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W. K. Burton, Resident Engineer to the London Sanitary Pro- 
tective Association, writing for “The Sanitary Record ” for March 15, 
1882, when speaking of the iron drain-pipes of London houses, says : 
“Either practically every house in London should have its drain un- 
reservedly condemned, or a certain small amount of leakage must be 
allowed to pass. Ido not propose to enter into the question as to 
what extent an inspector is justified in passing slight defects; but 
would point out that such faults as are small in extent, are almost uni- 
versal, and are generally passed by inspectors, do not come strictly 
under the head of sins of the plumber.” 

These statements, made by acknowledged experts, render unneces- 
sary any further evidence in support of the belief that we are at 
present, and have been for a long time, wholly unprotected against 
sewer-gas. They confirm an almost universal public sentiment also. 
Whatever may be the explanation, whether this defective condition 
of our plumbing is due to the ignorance or wickedness of plumbers, 
architects, or sanitary engineers, or to other causes, the fact is undoubt- 
edly as has been stated, and this is sufficient for our present purpose. 

What has been the effect of its admission into our dwelling-houses 
upon human life and health ? 

Formerly, medical men and hygienists seemed never to entertain 
a doubt upon this question. Not until very recently has it been inti- 
mated, from any source, that sewers were not, from their very nature 
and contents, vast reservoirs of noxious gases and vapors. Receiving, 
as they do in this city, and in many other large cities, the excreta, and 
more or less of the offal, animal and vegetable, of almost the entire 
population, and these masses of filth being often detained in these 
receptacles to undergo putrefaction in a warm and humid atmosphere, 
it would seem impossible that their exhalations should not be danger- 
ous to life. 

Dr. Fordyce Barker, President of the New York Academy of 
Medicine, in announcing the pending discussion on the subject of 
sewer-gas and plumbing, spoke as follows: 


One of the avowed objects of this Academy, as expressed in its constitution, 
is the promotion of the public health. Strictly speaking, all of our scientific 
work is in this direction, but this meeting is, in a larger sense, devoted specifi- 
cally to this object. There is not a physician in this city, engaged in active 
practice, who is not frequently called upon to see disease of various degrees of 
severity, often resulting in death, which has been caused by a poison. If we can 
see our patients early enough, we can successfully meet such poisons as arsenic, 
as corrosive sublimate, as aconite, and all of this class, because we have anti- 
dotes which will prevent their effect. But where the poison is introduced into 
the system so insidiously that the subject is unconscious of its absorption until 
its effects are produced, then it is not a question of antidotes, but the problem 
is, How shall we counteract its consequences, and how shall we keep our 
patients alive until the life-destroying agents have ceased to put in jeopardy the 
vital powers? 
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The special poisons to which I now refer are the gases resulting from defect- 
ive plumbing, to which all classes—the poor occupants of tenement-houses, those 
who are able to command the necessaries and many of the luxuries of life, and 
those who live in the most expensive houses, and whose riches can buy every- 
thing but health—are alike exposed. None but physicians can know how gen- 
eral this poison is, and how positively it explains much of the disease that they 
are called upon to treat, and of the many sad deaths which follow. 

When I assert that it is a daily experience with me to see persons whose 
general health is suffering from this poison, as manifested by malaise, loss of 
appetite and strength, slight febrile symptoms, diarrhea, physical and mental 
depression; and that I have seen infants, children, and adults suffering from 
diphtheria, scarlet fever of a mild type, complicated with this disease and 
destroying life; those in vigorous health, students in colleges, ambitious and 
active young men in the professions or in the commercial or financial world, 
stricken down by typhoid fever, some struggling through the disease and others 
dying; and that the cause has been demonstrated to be this poison—I only state 
facts which are common in the experience of all physicians in this city. In 
some cases this has been the result of ignorance of the very unsanitary con- 
ditions which environed them. For example, two. young men were stricken 
down with typhoid fever, one of whom died. They were not acquaintances, 
but occupied offices in the same building, in the vicinity of Wall Street, On 
investigation, it was found that there was not a trap in the whole building. 
In a house in which, but a few months before, several hundred dollars had béen 
expended to put the building in perfect condition, a young man died of typhoid 
fever, and others of the family became ill, when it was found that a defective 
waste-pipe was saturating the house with poisonous gas. But such facts as 
these are so common and so well known to the profession that I need not dwell 
upon them. 

It is the custom of many in this city, whose means will permit them to do 
so, to take their families for health and pleasure to various summer resorts at 
the sea-side, the mountains, and other attractive country hotels; but every year, 
for some time past, some of these places have proved fatal to health, and often 
to life, by typhoid fever. . . . None but physicians are alive to the fact that 
many of those living in beautiful and expensive houses in this city are like 
the inhabitants who dwell at the base of Mount Vesuvius, in a soft, balmy, 
voluptuous atmosphere, surrounded by vineyards and gardens luxuriant with 
the olive and the fig and the orange trees, which mask and hide the danger and 
desolation of the Java and ashes of disease. . . . The physician should never 
be an alarmist; he never can hoist the signal of danger, except when he sees the 
forewarning signs of an impending storm. Unfortunately, he never can see the 
danger from this position until its effects are already beginning to develop as 
shown by disease. 


At this same meeting Professor Doremus gave us the painful story 
of the sudden prostration of his two sons, one of whom died, and the 
other recovered only after a prolonged illness ; in both of which cases 
sewer-gas was ascertained to be the cause of the sickness. 

“T would rather,” said Professor Doremus, “have exposed my 
sons to the deadliest poisons in my laboratory, for which we have anti- 
dotes, while for the deadly effects of sewer-gas we have no remedy.” 
But what is the need of multiplying testimony upon this point 
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when it is so abundantly supplied by the experience of every medical 
man, and, indeed, of almost every intelligent citizen? The history 
of civilized nations for the last few years is replete with startling 
examples of valuable lives sacrificed in this manner. From sewer-gas 
the Prince of Wales nearly lost his life in one of the princely houses 
of England, and the Duchess of Connaught had to be removed from 
Bagehot to escape death from the same cause, after about two hun- 
dred thousand dollars had been expended to put the house in order on 
the occasion of her confinement. We have still fresh in our memories 
the terrible sewer-gas disaster at the National Hotel in Washington, 
the fatal outbreak at the Philadelphia Centennial Fair-Grounds, the 
Springfield boarding-school, and Princeton; not to mention many 
equally signal examples in our own city, in Brooklyn, and in many 
parts of the United States, in all of which not a doubt could exist as 
to the cause of sickness and death. 

What special forms of sickness or of disease may be caused or con- 
veyed by sewer-gas ? 

Asphyzxia, sudden death, or death occurring in a few hours after 
exposure. Examples of this variety or degree of septic infection are 
rare, and have seldom occurred, except when persons have entered the 
sewers. Now and then, however, ever since sewers were first con- 
structed, occasional reports of such cases have been made through 
medical journals or other channels. 

A general malaise, or dyscrasy, of an undefined character, but 
indicated, by a loss of appetite and of strength, by diarrhea, nervous 
prostration, or by a general impairment of health, which conditions 
are known to predispose to the occurrence of other diseases, and espe- 
cially to the diseases of infancy and childhood, including diphtheria 
and scarlatina. It is known, also, as stated by Dr. Barker in the 
quotation already made, that these conditions of the general system, 
caused by the long-continued inhalation of sewer-gas, complicate the 
contagious or zymotic diseases of infancy, from whatever source they 
have been derived, and render them more intense and fatal. 

To be more explicit, sewer-gas fertilizes the human soil, and renders 
it more capable of receiving and developing the germs of specific dis- 
eases. 

Infants and children are in general constitutionally better prepared 
for the reception and development of these germs, excepting, perhaps, 
the typhoid, than adults. 

It has been asked why, if these gases are so poisonous, plumbers 
do not suffer. The answer is, that they do suffer frequently, and that 
they would much more often were they not, when exposed, in most 
cases in the full vigor of adult life and of health. Muhlenberg says 
that “if the vitality of a rabbit is lowered by the administration of 
phosphorus, micrococci, which under other circumstances do no harm, 


increase so rapidly as to be fatal.” 
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This sufficiently explains the immunity which adults usually enjoy, 
and especially those who are most of the time away from home and in 
the open air. 

Typhoid fever has long been known to be caused by sewer emana- 
tions. It is quite true that this is not its only source, but it is prob- 
able that in all large cities, where sewer-pipes are connected with 
the houses, sewer-gas causes more typhoid fever than all other causes 
combined. In the country, also, and especially in the large hotels at 
fashionable watering-places, examples of sickness and death from this 
source are alarmingly frequent. 

Diphtheria must be classed among the diseases which in all proba- 
bility are, in many cases, caused or conveyed by sewer-gas. The testi- 
mony upon this point is so well-nigh conclusive that many medical 
men accept it as an established fact. For myself, I do not entertain 
a doubt upon the subject ; and this is the opinion of Professor Willard 
Parker, as expressed at the Academy. 

In the report of the Michigan State Board of Health for 1881 oc- 
curs the following passage : 


It is probable that the contagium of diphtheria may retain its virulence for 
some time, and be carried a long distance, in various substances and articles in 
which it may have found lodgment. Diphtheria contracted from germs carried 
several blocks in a sewer may perhaps be as fatal as when contracted by direct 
exposure to one sick with it. While it is not definitely proved that the germs 
of diphtheria are propagated in any substance outside the living human or animal 
body, it is possible that they may be found to be thus propagated. 


Dr. Janeway, addressing the Academy, said : 


It is hard to distinguish between sickness from sewer-gas’ and sickness 
caused by noxious disease-germs conveyed in the sewers. Small-pox may come 
from germs in the sewers, but no one would attribute it to sewer-gas. In regard 
to diphtheria, however, it is less plain. The portability of diphtheritic poison is 
greater than is supposed. 


Scarlat‘na.—Professor Barker declared to the Academy that sewer- 
gas malaria had often, in his experience, been found to complicate 
scarlatina, and render fatal an attack which might otherwise have 
ended in recovery. 

Dr, Alfred Carpenter, of London, a well-known physician and sani- 
tarian, has in a paper of considerable length, published in “'The Sani- 
tary Record,” London, for March 15, 1882, related many examples in 
which scarlatina was propagated, perpetuated, and intensified by sewer- 
gas ; the result of his careful observations being that in many cases, 
in order to render the scarlatinous germs which came through the 
sewers capable of successful inoculation, the patients need to have 
been exposed for some time to the debilitating influences of the sewer- 
gas ; in other words, as he affirms, a suitable soil must have been cre* 
ated in these persons. In a letter addressed to me, dated Duppas 
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House, Croydon, June 5, 1882, he says : “I have abundance of evidence 
that scarlatina is distributed by sewers, or rather that the germs which 
grow it are conveyed with sewer-air. If, however, the constitution of 
those receiving the germ is not fitted to grow it and to lead to its 
fructification, no fever will arise, and the germs will abort. It will 
not develop in ordinary flesh and blood, but requires that the recipient 
should be in a special state as regards his own blood to enable it to 
mature.” 

In addition to the evidence now presented, and which might be 
greatly multiplied, as to the probability, or, as perhaps most phy- 
sicians think, the certainty, that typhoid fever, diphtheria, and scar- 
latina are thus caused or distributed from house to house, there is 
the negative testimony presented in the fact that these three terri- 
ble maladies are seldom seen in those Eastern Asiatic cities where 
“modern improvements” in plumbing are unknown, and that with 
us they have increased just in proportion to the extension of these 
“improvements.” 

It is quite probable, if not actually demonstrated, that Asiatic 
cholera is often propagated in the same manner. The length of time 
its germs survive after being thrown off from the body, and the estab- 
lished fact that the excreta are known to contain and convey the 
germs, increase the presumption that it may be distributed by the 
sewers, if indeed it does not render it absolutely certain. 

Finally, no good reason can be given why every zymotic disease 
may not in this manner, at certain times and under certain circum- 
stances, be widely distributed, although no doubt the liability of such 
distribution must depend much upon the viability of the germs and 
upon other circumstances. 

What are the practical difficulties in the exclusion of sewer-gas where 
plumbing is extensively distributed through our dwelling-houses ; and 
is there at present any ground of encouragement that they will be over- 
come ? 

The Water-Traps.—Profossor Doremus illustrated to the Academy 
by experiment that gases would pass through water in water-traps, 
although there was free ventilation on the opposite side. 

The applicability of these experiments to the question of the pas- 
sage of sewer-gas and bacteria through water-traps has by some been 
denied, and especially on the testimony of the experiments of Carmi- 
chael, of Glasgow, in which experiments sewer-gases passed through 
well-sealed and ventilated water-traps in only a small amount, and 
bacteria were excluded altogether. 

I am not a chemist, and this question I prefer to leave with those 
who are alone competent to decide it. 

Some experimenters, however, have not obtained the same results 
as were obtained by Carmichael, Dr. Billings, and others. R. 8. G. 
Paton, Ph. D., Chemist to the Health Department, city of Chicago, 
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having made a series of careful experiments, assisted by B. W. Thomas, 
President of the State Microscopical Society, and in the presence of 
0. C. De Wolf, M. D., Commissioner of Health for that city, they 
have given it as their concurrent opinion that, as at present con- 
structed, water-traps do not prevent the passage of “ disease-germs ” 
into our houses. Dr. De Wolf takes pains to especially emphasize the 
fact of “the readiness with which organic germs pass through the 
water of a sewer-trap and are thrown off from the free surface into 
the atmosphere of a room.” (See “Report of the Health Department, 
City of Chicago, April 15, 1881.”) 

But, although I can not speak as an expert in this matter, it will be 
permitted me to say that there seems no reason, even if other and con- 
flicting experiments had not been made, why the experiments of Car- 
michael should be regarded as conclusive. That unwholesome gases 
did not pass through well-sealed and ventilated traps, at a certain time 
and under certain circumstances, in sufficient quantity to imperil life, 
and that organic germs were excluded wholly, furnishes no conclusive 
evidence that they might not pass through at another time and under 
other circumstances. The amount of vapor, air, and gas contained in 
the sewers is greater at one time than at another. Their elasticity and 
tendency to escape are varied according to the nature and amount of 
the gases generated ; according to the temperature, which is changed 
continually where pipes are in use by the alternate flow of hot and cold 
water ; and according as the gases are moved upward with more or 
less force by the direction and strength of the aérial currents through 
the drains. In our own city, and in other maritime cities, and upon 
the sea-coast generally, the action of the tides in obstructing the 
outflow, and thus driving the contents of the sewers back toward the 
houses where the pipes terminate, is often enormous, and such as, by 
the most ample provision for escape through ventilators, can not al- 
ways prevent a sudden pressure upon the water-traps sufficient to dis- 
place their contents, or to force the gas through the water in the form 
of bubbles, or, finally, to increase the capacity of the water to receive 
the sewer-gas by absorption. 

Muhlenberg says, “The bacillus typhi has been found in drinking- 
water”; and Dr. Janeway, addressing the Academy, said : 


Another point is the possibility that much of the typhoid fever does not come 
from breathing sewer-gas, but from drinking water containing the germs of dis- 
ease, which have been drawn up into the water-pipes and are taken into the ali- 
mentary canal. In a case under my observation several children were sick in a 
large house. I turned the water on below, and then, turning it on above, the 
air was sucked into the pipes below. These faucets were over some drain-pipes 
connecting with closets where diphtheritic stools had been deposited, and the 
water above, which was subsequently drunk, was thus tainted. This occurs also 
where there is no trap, or where there is no direct communication with the 
sewer. In one institation over seventy children were taken with typhoid fever 
from this cause. 
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Indeed, that water, especially when not in motion, will absorb 
gases, including putrefactive and septic germs, is a well-established 
fact ; and it is equally well established that germs will live and multi- 
ply in water, and that they will even, in some cases, survive the action 
of frost upon the water. Germs in a condition of extreme desiccation 
and apparently long dead will, on being treated with moisture, if other 
circumstances are favorable, become revivified and developed into their 
most perfect and active forms. 

It being indisputable that germs may be absorbed by water, and 
that they may multiply in water, it seems irrational that they should 
not by evaporation, or by the means of minute bubbles generated by 
decomposition of organic matter in the water, or by agitation of the 
water, escape into the surrounding atmosphere. 

Professor Kerr, in an address before the British Civil and Mechan- 
ical Engineers’ Society, said : 

We know that gas is generated by the decomposition of the decaying matter 
in sewage when deposited, in however slight a degree, upon any interior surface. 
What followed? We know this gas has two qualities which are extremely 
obnoxious: one quality was that it ascended to the highest level by reason of 
deficient specific gravity ; and the second quality was that when it reached the 
highest level it exercised a pressure, being an extremely elastic gas. He need 
scarcely point out the effect of these two considerations. When the sewer-gas 
(a most excellent name, without going into particulars as to whether it should 
be called gas or vapor; the name sewer-gas carried an idea of offensiveness 
which was extremely convenient) when the sewer-gas had reached the highest 
level, it exercised a powerful elastic pressure to force its way out, and succeeded 
in forcing its way. It got into the houses; and if there were no other grievance, 
there was this to complain of—that this pestiferous and poisonous gas forced its 
way from the sewers into our houses, and, of course, reached the vital organs of 
those who occupied them. , 


Must we, then, accept as final the experiments made by Dr. Carmi- 
chael, and perhaps a few other experimenters? May we safely con- 
clude that the gases and germs contained in the sewers can be effectu- 
ally excluded by water-traps? That well-sealed water-traps afford 
some protection can not be questioned ; but the experiments of Car- 
michael seem to me far from having rendered it certain, or even prob- 
able, that they insure absolute safety. 

The reader will ebserve, however, that, even if we admit that the 
experiments of Carmichael establish all that has been claimed for them, 
it is still none the less a fact that the water-traps give us no protection 
when they are empty or defective ; and examples abound in the expe- 
rience of almost evety plumber, in which the traps are found empty, 
either in consequence of the direct pressure of the air from below, or 
of siphonage, or of leakage ; the leakage being sometimes due to the 
erosive action of the gases, to which action the traps are especially 
exposed, and sometimes to cracks occasioned by contraction and ex- 
pansion, resulting from the alternate admission of hot and cold water, 
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to settling of the walls, floors, and fixtures. Sometimes, also, large 
holes are made in the traps or leaden pipes by rats. I have in my 
possession examples of all these varieties of defective traps, taken 
from some of the best houses in this city, and the existence of which 
defects was not suspected until disclosed by the plumber. The traps, 
to be effective, it is unnecessary to say, must be kept in perfect work- 
ing order, for this is a dangerous door to be left ajar, even for one 
moment. 

The complete protection of our houses against sewer-gas will not, 
however, be accomplished when a trap shall be invented which shall 
be liable to no accidents and shall never fail. The trap is a matter of 
small consideration compared with the whole amount of plumbing 
work, of which it constitutes only a fraction. 

The Pipes.—Professor Doremus demonstrated at the Academy that 
gases would pass readily through brick and stone, and through un- 
glazed earthenware, even, in one instance, against a resisting pressure 
of two and a half feet of water, and in another against the pressure of 
a column of mercury thirty inches in height. The experience of every 
practical plumber confirms these experiments. Gases escape more or 
less readily, also, through iron pipes. 

Lead and iron pipes are subject to the erosive action of the gases, 
and of various reagents. They are also, like the traps, liable to be 
broken by the settling of walls, floors, and fixtures, and they are occa- 
sionally broken by their own weight. The leaden pipes may be eaten 
by rats ; at the jointings, they are believed occasionally to be perfo- 
rated by galvanic action. In nearly all these cases the holes are at 
first small, but frequently a large number of these small holes will be 
found at the same time in different portions of the plumbing. These 
are the minute perforations to which Dr. Billings probably referred 
when he said, “there is more danger from a pin-hole in a pipe than 
from the traps” ; for, while it is true that a large proportion of the 
germs perish for want of a favorable soil, it is equally true that one 
germ of a malignant type, conveyed into a system fully prepared for 
its nutrition, is as fatal as a thousand. Cohn estimates that one bae- 
terial rod, under favorable circumstances, will produce 281,500,000,000 
in forty-eight hours ; and that, were it not for the unfavorable cir- 
cumstances incident to its situation, it would fill the ocean in five 
days. It is not impossible that this one “pin-hole” might admit the 
typical bacterium into a typical soil. 

Mr. Charles F. Wingate, sanitary engineer, says : 


Even the best plumbing will not last for ever, but needs attention. Leaks 
may occur to permit the admission of sewer-gas from drain-pipes due to defect- 
ive castings, or to walls settling in houses built on made ground, or from the 
strain of the alternate expansion and contraction from hot water, or even from 
the forcing of lead joints by the pressure of steam discharged from manufacto- 
ries into the public sewer. 
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A no less serious evil is the corrosion of lead traps or lead waste-pipes, par- 
ticularly in old houses which have unventilated drains. This may be caused by 
the action of sewer-gas, so called, or from the use of certain popular disinfecting 
fluids. 

Lengths of pipe have been found completely honey-combed in this way. As 
such corrosion usually occurs on the upper side of traps or horizontal pipes, it is 
not easy to detect their presence from the absence of leakage, and the only safe- 
guard is to avoid carrying waste or soil pipes horizontally; also, to extend their 
upper ends through the roof, and leave them open for ventilation. Lastly, to 
substitute iron pipes for lead wherever possible, which is now the general rule 
in all good plumbing practice. . . . Corrosion sometimes occurs at the joints of 
lead pipes, contiguous to the line of solder, and is attributed to galvanic action 
created by the contact of the zinc and lead, but as these openings are apt to 
leak they are more liable to discovery. 

It is a good plan to overhaul all plumbing periodically, say once every year 
or two, to guard against accidents. . . . And here it should be remarked that 
sewer-gas is created not in the sewers alone, but every inch of waste-pipe in a 
house, even though used to convey nothing but soapy water or the waste of 
melted ice from a refrigerator, can, and commonly does, produce foul gases, 
The worst odors are from just such sources, and they are certainly unwhole- 
some. 


Moreover, it must always be remembered that no plumber’s work, however 
complete it may be at first, can be relied upon to remain perfect. (‘“ Medical 
News and Abstract,” November, 1881.) 


Says Mr. Collins, in “The Sanitary Record,” London, for March 
15, 1882: 

One hint more with regard to the house and its belongings, worth all the 
rest: Do not imagine that when structure, drainage, water-supply, and the 
various appliances appertaining thereto, are left in perfect condition, they will 
always remain so, and that, unlike every other production, they will last unim- 
paired for ever, or even that period of “ for ever”—a few years. 


The best plumbing will not, the experts say, last “for ever”; but, 
in order to render our houses perfectly safe, it ought to last as long 
as the house will last, for we can in no other way know when the 
danger is upon us. “It will not last that period of for ever—a few 
years,” says Mr. Collins; and Mr. Wingate says it should be “ over- 
hauled every year to two, to guard against accidents.” Mr. Wingate 
has told us what he-means by “overhauling” the plumbing, when he 
said to the Academy that no inspection of the plumbing of a house 
was of value unless it was overhauled from top to bottom. In no 
other way could he give the occupant a guarantee that all was right ; 
because, where one defect was found, the chances were that there 
were many. This, we are then given to understand, is what should 
be done “every year or two.” 

But we may be permitted to ask why the time should be fixed at 
a year ortwo? A leak might arise from any one of the many causes 
enumerated to-day, which did not exist yesterday. Why, then, “to 
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guard against accidents,” should not the plumbing be overhauled 
daily? Absolute security could only in this way be attained. The 
public is notified, therefore, not by the writer, but by professed sani- 
tary experts, that in this matter the price of safety is eternal vigi- 
lance. 

In searching for a remedy for defective plumbing and sewer-gas, 
the public is still further embarrassed by the fact that the several 
classes of professional experts, to whom it has been accustomed to 
look for instruction in matters pertaining to house sanitation, seem to 
have lost confidence in each other, and are heard constantly, and in 
the most public manner, charging each other with incapacity. 

The chemists, apparently, are not agreed. The plumbers have 
been again and again charged with incompetency, and often with in- 
tentional dishonesty, by sanitary engineers, by physicians, and by the 
almost universal voice of the people, until to-day it is hard to find a 
man with sufficient courage to utter a word in their defense. “The 
sins of the plumbers ” has become a proverb. 

An architect, writing for the “The Architect,” London, complains 
that, by eminent doctors, men of his calling have been “sat upon, 
blackguarded, lectured, blamed,” etc., for their supposed ignorance of 
matters of this sort ; and one gentleman, a sanitary engineer, has said, 
publicly, that there was “probably only one architect in this city com- 
petent to execute the specifications for the plumbing of large houses.” 
The same gentleman did not hesitate to say to the Academy that 
physicians were regarded by plumbers as their “ most wrong-headed 
customers,” and as possessing only “a dangerous smattering” of 
knowledge upon the subject; the Academy was permitted, also, to 
understand that he entertained the same opinion; while a distin- 
guished member of the National Board of Health said publicly that 
he could count upon his five fingers all the sanitary engineers in this 
country in whom he could place any degree of confidence. 

If all that representative members of these several classes say of 
each other were true, the outlook would be very unpromising. There 
is, then, no class of professed artisans or scientists concerned in the 
business of plumbing, architecture, or house sanitation, who can be 
safely trusted. 

It is believed, however, that there is some mistake as to the almost 
total incompetency of plumbers, architects, sanitary engineers, physi- 
cians, and chemists, to discuss and act upon these subjects intelligent- 
ly. In short, as I have said before, “I am much more charitable to 
the plumbers and architects than are the public or the sanitary engi- 
neers. It seems to me quite probable that most of them are as com- 
petent and as honest in their special departments as any other class of 
citizens” ; and I am pleased to see that, so far as the plumbers are 
concerned, the President of our City Board of Health entertains the 
same opinion, he having recently declared, according to “ The Sanitary 
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Engineer,” that they have more scientific knowledge than they are 
given credit for. 

We ought, I think, to regard this mutual distrust and lack of con- 
fidence among these various classes as only another evidence of the 
overwhelming difficulties of the situation, and of the fact, so apparent 
to all, that we have been defeated in every direction. As, when an 
army of disciplined soldiers has been signally routed, the people begin 
to lose confidence in their officers, and the officers fall to charging each 
other with incompetency, neglect, and treason—-so, also, in this case, 
these murmurs of complaint and of wide-spread dissatisfaction, these 
mutual criminations and recriminations, imply only a great failure, 
and not necessarily a dereliction on the part of any one concerned. 
The odds were against us ; and this is what everybody will, sooner or 
later, come to understand. 

The public need not lose confidence in either of these classes. Not- 
withstanding our present seeming antagonism, which may be due in 
part to a mutual misunderstanding, we are, as will be seen hereafter, 
converging steadily and rapidly to the same point. It will be found 
that we are practically united in our demand that plumbers, architects, 
sanitary engineers, and physicians, shall acquire more knowledge and 
skill than they now possess ; and that where their united knowledge 
and skill fail to accomplish the end to which our efforts are at present 
directed, namely, the exclusion of sewer-gases from our houses, the 
people shall be urged at once to “to lop off superfluous luxuries ” ; in- 
structing them also that, in exact proportion as their luxurious distri- 
bution of plumbing is diminished, their safety will be increased. They 
should be informed, at the same time, that, if they are compelled to 
submit to the presence of plumbing fixtures near their living apart- 
ments, they should follow the advice of Professor Doremus, and em- 
ploy constantly and freely proper disinfectants, of which it is unscien- 
tific to say that they merely “disguise the bad odors” ; for, if it be 
true that they do not cause directly the death of all germs, it is never- 
theless true that they prevent putrefaction of organic matters, and thus 
destroy the aliment upon which the germs subsist, and by which they 
are enabled to multiply. 

It would be unjust to say that plumbers, being interested in 
having the amount of plumbing extended, will be the last to limit its 
extension. So also, in a pecuniary point of view, are sanitary engi- 
neers and physicians interested. But no one, I am certain, will charge 
either of us with being influenced by such considerations. 

Under the present system all that can be said is, that the united 
skill of the specialists has not, according to their own often-repeated 
declarations, and as every one knows, succeeded in rendering our 
houses safe against sewer-gas. We have, indeed, from one source 
and another, assurances that it can be done; but there is no proof, 
such as alone can be furnished by a sufficiently prolonged trial, that 
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these assurances can be trusted. A generation has come and gone, 
thousands upon thousands have died, and looking at our decimated 
households we may well ask, How many more must be sacrificed to 
this terrible experiment ? 

The late rapid increase in the mortality of New York city has naturally caused 
wide-spread alarm. Last year 38,600 deaths were recorded, against 31,937 in 
1880—an increase of twenty per cent. While the large additions to the city’s 
population from emigration and other causes may account for some of this in- 
crease, it can hardly explain all of it. 

Careful observers limit the increase in the population of New York to ten 
per cent, and estimate the mortality of last year as therefore ten per cent greater 
than during 1880. The percentage is just equal to the increase in deaths from 
contagious diseases.—(Charles F. Wingate, consulting sanitary engineer, “ Prac- 
tical Points about Plumbing,” 1882.) 


The writer proceeds to charge this increased mortality to the sani- 
tary defects of our houses, especially in the matter of plumbing. 

The death-rate of our city has continued to increase steadily since 
Mr. Wingate wrote. In 1880 it was 26°47 per 1,000; in 1881, 31°08 ; 
and for the two quarters of 1882, ending June 30th, the rate of mor- 
tality had increased to 31°11, with a prospect of a much higher rate 
for the year, inasmuch as, during two weeks of the month of July, the 
rate was higher than for the corresponding period of any previous year 
since 1872. 

This increase of mortality has occurred notwithstanding the admit- 
ted fact that our streets are in a better condition than they have been 
for many years. It can not, therefore, be attributed to the unsanitary 
condition of the streets, as has been the usual practice of newspaper 
writers in previous years. 

Nor does it seem proper to attribute it to our vicious tenement- 
house and apartment-house system, which, no doubt, has its effect in 
raising our death-rate, but which, according to the reports of our city 
officials, has in many respects been greatly improved during the last 
two or three years. Meanwhile, everywhere the plumbing, as it has 
become older, has necessarily become more imperfect. 

A member of the Board of Health, for whose opinion I have great 
respect, has said to me, that “ when we consider the unusual prevalence 
of contagious diseases, and the large amount of immigration during the 
first half of the present year, we must admit that sewer-gas alone can 
not account for the increase in the death-rate over last year.” Perhaps 
not ; but it will not be pretended that the deaths of immigrants will 
alone explain it; and as to contagious diseases, these are precisely 
those which, according to Mr. Wingate, Drs. Barker and Carpenter, 
with many others, are most likely to be multiplied and intensified, and 
thus rendered fatal by sewer-gas. The fact that the increased death- 
rate is chiefly due to the increase of contagious diseases justifies the 
suspicion that sewer-gas is, to a great degree, responsible for this result. 
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The President of our Board of Health is reported to have said that 
*‘ there has been a similar increase, during the last two years, all over 
the world.” It would be impossible to determine this fact, for the 
reason that a large portion of the world makes no record of death, 
Probably he said, or intended to say, that such was the fact in the 
large cities of the most civilized portions of the world; and inas- 
much as this has not been a season of general epidemics, and there 
have been no marked meteorological conditions to which it might be 
ascribed, and in the absence of any other plausible explanation, it 
would be quite as fair to attribute it to an extension of “modern im- 
provements” in plumbing as to anything else. 

A system of sewerage for the city of Memphis, Tennessee, was 
commenced January 20, 1880, and completed July 1, 1881. When 
completed it was found that thirty-three miles of sewer-pipes had 
been laid, and three thousand five hundred and seventy-nine water- 
closets had been connected with the sewers. On comparing the mor- 
tuary records of the year preceding the completion of the work, and 
before the houses were connected with the sewers, with the year suc- 
ceeding the completion, it appears that the mortality of the city has 
materially increased—although neither of these years was a year of 
epidemic. The deaths from typhoid fever were the same each year ; 
but the deaths from dysentery were nearly doubled, and the deaths 
from diphtheria nearly quadrupled. 

The “system” adopted is approved by many of our best sanita- 
rians ; but it was not carried out, in all respects, as recommended and 
agreed upon, and therefore may not be regarded as a fair test of the 
value of the peculiar system adopted. But we have the authority of 
the gentleman who claims to be its inventor, to the effect that “the 
drainage of houses and their connection with the sewers has been 
admirably carried out under strict regulations, faithfully executed,” 
and that the system, so far as completed, is “an entire engineering 
success.” 

In view of the facts as above stated, there is a sort of grim humor 
in the letter of a “citizen of Memphis,” who says, in confirmation of 
the value of the work already done, “Memphis is a redeemed city, 
and we are thinking of putting on airs, and advertising it as a summer 
resort.” ° 

It has already been intimated that those to whom the public has 
been accustomed to look for counsel upon this and allied subjects do 
not differ so widely as some have supposed, but that there is actually 
a very strong convergence of opinion as to what needs to be done. 

Professor Willard Parker, one of our most distinguished physicians, 
after listening to the discussions of the Academy, said: “‘If I were to 
build a house, I would not have it connected in any way with a sewer. 
I would construct a sort of annex.” Into which, Professor Parker 
was understood to say, he would gather all the pipes and fixtures, 
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water-closets, baths, and wash-basins. He further remarked : “I sup- 
pose most of you would object to having a vault filled with dead bodies 
a few yards from your house, and connected with it by a pipe. Yet 
this is practically what we do. Water is no protection from the poi- 
sonous germs which generate and live in this foul air. This matter 
demands our most careful attention, for we are in a very critical and 
unhealthy condition.” 

Colonel George B. Waring, Jr., sanitary engineer, addressing the 
public through the daily press, gives the following advice: “ Let us 
take no step backward in the essential improvement of the adjuncts of 
our daily life. Let us only lop off luxurious superfluities, and see that 
what is really needed is good. . . . There is no doubt that the luxury 
of a wide distribution of plumbing appliances throughout the whole 
house has led to a great increase of risk and to a wide distribution of 
dangerous defects. The use of stationary wash-basins in bedrooms 
not immediately adjoining soil-pipes is to be deprecated ; and every- 
thing should be reduced to the simplest elements that will give the 
necessary sanitary control of the waste matters of the house.” 

Not long after Mr. Wingate had protested to the Academy against 
“the foolish fear which prevails regarding the risks to health from so- 
called modern improvements,” declaring that there was no need of: 
taking a step backward, a circular was received from the Heath House, 
Schooley’s Mountain, New Jersey, containing a certificate from 
“Charles F. Wingate, consulting sanitary engineer,” a portion of which 
reads as follows: “I found the plumbing fixtures all placed in an 
extension, so as to be completely isolated from the rest of the hotel, 
and with a free circulation of air around them. There are no basins 
in bedrooms. . . . Inshort, sanitary considerations seem to have been 
studied at every point, and this, I am sure, will have due weight with 
future guests.” 

It seems fair to assume that an arrangement which Mr. Wingate 
can conscientiously recommend as contributing to the health and safety 
of the guests of the Heath House he can conscientiously recommend 
also to the occupants of any other house, and especially to the occupants 
of city houses, where the danger from sewer-gas is tenfold greater 
than at the Heath House. 

If I have interpreted their language correctly, one of these dis- 
tinguished sanitary engineers is substantially in accord with Dr. Par- 
ker and myself, and the other is absolutely in accord ; and these are 
the only sanitary engineers, so far as I am informed, who have pub- 
licly, and over their own signatures, taken exception to our views. 

It seems, however, that the people themselves, without asking the 
opinions of sanitary engineers, or of any one else, have concluded, in 
many instances, to “lop off the luxuries,” and to practically adopt the 
measures which I have suggested—these concessions on the part of 
civilization being subsequently indorsed and approved by both sanita- 
VOL, Xx1I.—2 
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rians and sanitary engineers. As has been seen, the proprietor of the 
Heath House, at his own instance, placed his plumbing fixtures in an 
annex. 

C. and W. Leland, Jr., proprietors of the Ocean Hotel, Long Branch, 
announce that “none of the sleeping apartments have water, nor are 
they connected in any way with water or drainage pipes.” Drs. Hunt 
and Hughes, recognized sanitary experts, have examined the premises, 
and certify that they regard the arrangements “as a sample of sanitary 
completeness.” ‘The same thing has been done in the lately added 
portion of one of the largest and most popular hotels in this city, 
namely, the Sturtevant House; and, about a year since, the Fifth 
Avenue Hotel “changed the pipe-basins of about fifty of its best 
rooms for basins with pitchers, to avoid any possibility of complaints 
on the score of sewer-gas.” 

Mr. George Harding, of Philadelphia, has erected a very large and 
elegant hotel on the Catskill Mountains—the “ Hotel Kaaterskill ”— 
which is said to have no rival in its construction and completeness, 
but in which there are no stationary basins, and the plumbing is con- 
fined to the rear end of the building. 

A gentleman is now constructing a handsome residence in Fifth 
Avenue, and he informs me that, recognizing fully the danger from 
sewer-gas, he has placed all those fixtures which he proposes to use at 
the rear end of his house. He has, however, extended his plumbing 
throughout his house, because in the case of his death the house may 
be sold, and some might object to it if it did not contain all of the 
“modern improvements”; but he has made arrangements to cut off 
completely all of the plumbing except that which is in the rear of the 
house, and in this condition it will remain so long as it is occupied by 
his family. 

Mr. John Honeyman, while defending architects from the charge 
of incapacity made by the doctors, says in the London “ Architect,” 
that they were “among the first to point out the dangers arising from 
the general introduction of water-closets.” 

“ The Sanitary Engineer,” describing the “sanitary appliances” in 
the elegant mansion of W. H. Vanderbilt, recently constructed in Fifth 
Avenue, says, “As for stationary wash-hand-basins, they are almost 
unknown, there being but two in the whole house—one in a dressing- 
room or retiring-room off the billiard-room, and one in a private bath- 
room.” 

Indeed, stationary basins are now excluded from many of the most 
fashionable hotels in the country, and, if I am correctly informed, 
from several public and private houses in this city which I have not 
mentioned ; although most of them continue the more objectionable 
practice of having the water-closets in the same building with their 
guests ahd their families. 

The “ Medical Record” for July 8, 1882, contains a letter from Dr. 
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Joseph A. Andrews, dated at Hong-Kong, May 9, 1882, giving a de- 
scription of Canton, “the most characteristic of Chinese towns,” in 
which it is said, ‘ No closed under-ground sewers or drains exist, save 
a rudely constructed gutter in the center of the street, which carries 
off the superfluous rain,” etc. The contents of latrines are removed in 
open buckets, generally during the day. And notwithstanding these, 
with many other unquestionably unsanitary conditions, in a city con- 
taining a population of one million, situated in a warm climate, “there 
is no typhus, rarely typhoid, and none of the other diseases, diphthe- 
ria, etc., considered the inevitable consequence of defective sanita- 


tion.” 
Dr. Andrews adds : 


The healthiness of the foreign population of Canton is certainly in a great 
measure owing to the absence of water-closets in the dwelling-houses, which at 
home are a fruitful source of disease. Sulphureted and carbureted hydrogen 
gases are evidently not so injurious to health when given off in the open air as 
when escaping from sewers. Oanton, like the whole country, is a city of bad 
smells, and yet the people do not seem to suffer from them, but, on the con- 
trary, rather like them. The removal of excreta and the disposal of sewer- 
water is the sanitary problem of the day at home and abread. Our sewers allow 
the transference of gases and organic molecules from house to house and from 
place to place. Occasionally, by bursting, leakage, or absorption, the ground is 
contaminated, and the water-supply is in danger of being contaminated and poi- 
soned ; and all these dangers are greater from being concealed. In Ohina, there 
is at least freedom from one of these dangers. Jt would certainly seem advisable 
that our water-closets should be in a projection from the building, with a tube 
passing to the outer air. 


The italics are Dr. Andrews’s. 


Why did those in authority allow such defective sanitary arrangements? was 
everywhere asked after the fever at Lord Londesborough’s; and this question 
you heard repeated, regardless of the fact that sanitary arrangements, having 
such results in this and other cases, were themselves the outcome of appointed 
sanitary administrations, regardless of the fact that the authorized system had 
itself been the means of introducing foul gases into houses.*—(“ The Study of 
Sociology,” by Herbert Spencer, p. 8, and note on p. 405.) 


Finally, the writer wishes it to be understood that he recognizes 
the agency of many other conditions than the presence of sewer-gas 
in dwelling-houses in causing the increased death-rate of large cities ; 
but that, in what he has written, his chief purpose has been to place 
before his readers the careful observations of scientific and practical 


* Of various testimonies to this, one of the most striking was that given by Mr. 
Charles Mayo, M.B., of New College, Oxford, who, having had to examine the drainage 
of Windsor, found that “in a previous visitation of typhoid fever the poorest and lowest 
part of the town had entirely escaped, while the epidemic had been very fatal in good 
houses. The difference was this, that while the better houses were all connected with the 
sewers, the poor part of the town had no drains, but made use of cesspools in the gardens. 
And this is by no means an isolated instance.” 
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men, and to note their conclusions as to the probable responsibility of 
these agents. In most of the points:considered his own opinions have 
been guided by and subordinated to theirs. 


THE SCIENCE OF THE PRESENT PERIOD.* 
By EMIL DU BOIS-REYMOND. 


HILE the memorial days of Frederick the Great and of Leibnitz 
turn the view of the Academy back to the times of its origin 
and of its new birth, this festival directs its vision upon the present. 

Whoever, having a nature like that of an academician of the old 
school, prefers to live a contemplative life far from the tumult of the 
market and the strife of the forum, or even from the stimulating com- 
petition of the lecture-room, intent only on the accumulation of the 
treasures of knowledge, the solution of intellectual problems, the en- 
largement of his inner circle of thought, he might well at this period . 
long for the undisturbed rest and the quieting gloom of a middle-age 
Benedictine cell. Happy monks of Monte Casino and of Montserrat ! 
Concealed in the turbid wake of the people’s flood, you looked down 
from your peaceful height upon the world, whose strife and anxieties 
troubled you not. 

But the gates were opened, the walls fell long ago. The bright 
daylight casts an incongruous illumination upon the rubbish and dust 
of Faust’s study-room. The inexorable to-day no longer allows a 
peaceful dream-life. We need no Mephistopheles to tempt us into 
an active career; we are seized with a thousand hands, some rude, 
some caressing, and the steam-horse instead of the enchanter’s cloak 
is our servant. Our only trouble is to resist these calls, to keep 
our senses in the whirl that carries us along, to perform the outer 
work imposed upon us and still be true to the inner work which is 
our real calling. We can no longer, like our peers of old, freely fol- 
low our personal inclinations, only exercising the gifts which God has 
bestowed upon us. From childhood we belong to the state. Every 
condition of exemption has vanished. Examinations, military service, 
and the duties of citizenship, are common to all ; and, while one ought 
not wholly to shun the duties of politics, he may regret the exagger- 
ated prominence which its fruitless excitements, its ephemeral tri- 
umphs, and its sharp partisan strifes, have assumed in the culture-life 
of the day. 

And how little quickening, in many respects, is this life of the 
latest fashion! The hydra of morbidly exaggerated patriotism raises 


* Address delivered on the Emperor’s birthday, in the Academy of Sciences, at Berlin, 
March 23, 1882. . 
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head after head in its circle, and comes between the learned of differ- 
ent lands, who have hitherto felt themselves members of a single com- 
munity. People who have done nothing for their fame except occa- 
sionally to stir themselves lustily, put themselves boastfully and con- 
tentiously into the fore-rank of those who have a thousand years of 
intellectual creation behind them. Instead of dynastic wars, we are 
threatened with incomparably more shocking race-wars, without the 
religious wars having ceased much otherwise than in name. Have 
not the last two years witnessed an agitation the shame of which we 
considered as unlikely to fall upon us as that of the rack, of trials for 
witchcraft, or of man-selling ? With this, sentimental ignorance, whose 
well-meaning way can not be distinguished in its effect from slander- 
ous accusation and vicious persecution, has dared to brand as mis- 
chievous methods of scientific research which Robert Hooke, in the 
bosom of the old Royal Society, and the God-fearing Haller, unques- 
tionably used. 

But even the later development of scientific life lets few distin- 
guishing traits of itself be recognized. A persistent effort, devotedly 
directed toward ideal objects, has rarely been pursued to the end by 
the after-growing generation. A thousand busy workers, renouncing 
high fame, are daily bringing in a thousand details, unconcerned 
about inner and outer completeness, caring only to attract attention to 
themselves for the moment, and to gain the best price for their goods. 
Instead of honorable alliance, a reckless struggle for existence fre- 
quently prevails in a very odious form. The men of one party regard 
those of the other with the feelings of rival gold-diggers, but with 
less security, for a kind of law prevails in the diggings. "Whoever in 
them acquires a rich claim is allowed to work it in security, without 
any other one forcing himself into partnership. 

The stream of knowledge is continually dividing itself into more 
numerous and smaller rills, and there is danger of its getting lost in the 
sands and marshes. In the onward-pressing haste, every pause for 
survey or review seems lost time. With historical reflection passed 
away one of the most fruitful germs of greatness, Carlyle’s hero-wor- 
ship ; with comprehensive survey, the possibility of comparing the 
different branches of science together, and of causing one to illustrate 
and fructify another. Instead of healthy generalization, the tendency 
to unrestrained speculation again prevails in Germany. Brought up 
in abhorrence of false philosophy, we have had to live to see that the 
generation following us, which we thought we had strictly schooled, 
is falling back into the faults from which the generation before us 
scornfully turned away. 

Finally, the complaint is generally set up that the more mupifi- 
cently laboratories and seminaries are founded, the more richly means 
are poured out for scientific journeys and enterprises, the more indif- 
ferent do youth hold themselves toward the treasures and expendi- 














22 THE POPULAR SCIENCE MONTHLY. 

















tures which might in our time, alas! have greatly benefited us; and 
the more rare are phenomena which surpass mediocrity. 

To these dubious prognostications for science is added the view of 
the transformation of human life by the later development of indus- 
trial art, which is taking place on a far grander scale than that which 
was inspired by the discovery of America and the inventions of gun- 
powder and printing. The abundance of means and of forces brought 
into play by this agency reacts through innumerable concatenations 
on all circles and levels of society, and the final victory of utilitarian- 
ism, whose precepts, moreover, were always clear to the multitude, 
seems near. 

Thus an evil time is foreboded for pure science, without any defi- 
nite hope for an immediate turn of the wheel. It is about as if one 
lived in the midst of a gradual, constant, self-completing change, such 
as the earth used to suffer in primitive geological times, when, in the 
course of physical, geographical, and climatic alterations, one so-called 
period of creation gave way to another, and as if the past of the per- 
ishing creation fell to us. The academies would then represent, as it 
were, transitional forms between the earlier and the new creation, with 
the excuses for their existence growing continuously more doubtful, 
just as we may find examples of a similar character in the vegetable 
and animal kingdoms. In fact, one does not need an ear of extraordi- 
nary delicacy to hear the jealous questions: For what are those stiff 
figures in the midst of the rushing life-stream that does not regard 
them? Of what use is a golden book in the midst of the general 
Democritizing ? or, to pronounce the catch-word of the times, why a 
ring of scholars? Such are the terms in which a modern Heraclite, 
‘an adept in that worldly wisdom culminating in pessimism, which is 
praised as the newest phase of German philosophy, might express him- 
self to-day. We Berlin Academicians may, perhaps, be permitted to 
adhere to the optimism of our founder. 

To judge correctly concerning the present position of science, of: 
the single observer and the learned bodies, one must betake himself, as 
it were, to a height above the clatter of the individual combats, whence 
he can watch the course of the battle, the grouping of the advancing 
masses, the closing circle of victory, and the unfolding of the plan; 
and a modern popular contest is harder to view comprehensively than 
a Homeric skirmish. From a proper point of view is observed the 
comforting, exalting opposite of that which, only partially beheld and 
imperfectly comprehended in the narrower circle of vision, was before 
lamented. Never was science, remotely viewed, so rich in the sub- 
limest generalizations. Never did it represent a more magnificent 
unity in its objects and its results. Never did it advance more rap- 
idly, with a more definite consciousness of its purposes, and with 
mightier methods, and never did a more active co-operation exist 
between its different branches. And, finally, never had academies 
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so evident a vocation, or did ours, at least, exercise a greater in- 
fluence. 

So unjust is the accusation that contemporary science is split up 
into details, that we have to go back to Newton’s time to find an 
example of an enlargement of our theoretical conceptions, like that 
which was effected by the enunciation of the doctrines of the persist- 
ence of energy and motion, and of the mechanical theory of heat. As, 
at the former time, the fall of bodies, the motion of the stars, the 
refraction of light, capillarity, the ebb and flow of the tides, were rec- 
ognized to be expressions of the same properties of matter, so now, 
through the labors of our generation of investigators, the same prin- 
ciple has been made to include the totality of the phenomena accessi- 
ble to experiment, methodical observation, and calculation ; mechanics, 
acoustics, optics, the Proteus electricity, heat, and the elastic phe- 
nomena of the gases and steam. This principle is not merely, like uni- 
versal gravity, an experimental proposition ; it conforms to the ulti- 
mate fundamental condition of our intellect. Hence its value as an 
aid to invention ; therefore it extends far beyond the limit of its strict 
verification. It permits us to weigh the ether and measure the atoms. 
The circulation of the waters over the earth, kept up by the force of 
the sun’s light, falls under it as well as the circulation, similarly main- 
tained, of matter through plants and animals. Forward and backward 
along the “ corridors of time,” as the Royal Astronomer of Ireland 


“recently expressed himself in a sharp metaphor, it leads the way, and 


answers that very practical question for the thinker about the begin- 
ning and end of the world, with a reservation of the limits of error, as 
if we were dealing with measurements in the laboratory. The same 
wizard’s-formula lends itself to practical instruction in the ordinary 
sense, and shows the machinist how he may reach a desired result in 
the shape of mechanical force, the electrical current, or light, with the 
smallest quantity of coal. Inorganic and organic chemistry, separated 
from the beginning, now find an all-ruling principle in the quantiva- 
lence of atoms. 

As mechanics and physics discovered their guiding star in the per- 
sistence of energy, and chemistry in the theory of equivalents, so is 
the sphere of life composed by the theory of descent into a picture 
which brings within a single frame the immense abundance of forms 
of the present with the invisible traces of the most remote past. The 
ban of the Cuvierian theory, to which Johann Miller opposed him- 
self, is broken. Instead of the lifeless system of the older schools, 
that Darwinian tree, in whose evergreen crown man himself is only a 
branch, waves before us. As zodlogical gardens and stations are to 
collections of animals, stuffed or preserved in alcohol, as botanical gar- 
dens to herbariums, so is the new knowledge of plants and animals, 
biology, to the older science. A development-history, as it were, of 
the transition of individual types from one into another, it leads back 
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tures which might in our time, alas! have greatly benefited us; and 
the more rare are phenomena which surpass mediocrity. 

To these dubious prognostications for science is added the view of 
the transformation of human life by the later development of indus. 
trial art, which is taking place on a far grander scale than that which 
was inspired by the discovery of America and the inventions of gun- 
powder and printing. The abundance of means and of forces brought 
into play by this agency reacts through innumerable concatenations 
on all circles and levels of society, and the final victory of utilitarian- 
ism, whose precepts, moreover, were always clear to the multitude, 
seems near. 

Thus an evil time is foreboded for pure science, without any defi- 
nite hope for an immediate turn of the wheel. It is about as if one 
lived in the midst of a gradual, constant, self-completing change, such 
as the earth used to suffer in primitive geological times, when, in the 
course of physical, geographical, and climatic alterations, one so-called 
period of creation gave way to another, and as if the past of the per- 
ishing creation fell to us. The academies would then represent, as it 


were, transitional forms between the earlier and the new creation, with . . 


the excuses for their existence growing continuously more doubtful, 
just as we may find examples of a similar character in the vegetable 
and animal kingdoms. In fact, one does not need an ear of extraordi- 
nary delicacy to hear the jealous questions: For what are those stiff 
figures in the midst of the rushing life-stream that does not regard 
them? Of what use is a golden book in the midst of the general 
Democritizing ? or, to pronounce the catch-word of the times, why a 
ring of scholars? Such are the terms in which a modern Heraclite, 


‘an adept in that worldly wisdom culminating in pessimism, which is 


praised as the newest phase of German philosophy, might express him- 
self to-day. We Berlin Academicians may, perhaps, be permitted to . 
adhere to the optimism of our founder. 

To judge correctly concerning the present position of science, of: 
the single observer and the learned bodies, one must betake himself, as 
it were, to a height above the clatter of the individual combats, whence 
he can watch the course of the battle, the grouping of the advancing 
masses, the closing circle of victory, and the unfolding of the plan; 
and a modern popular contest is harder to view comprehensively than 
a Homeric skirmish. From a proper point of view is observed the 
comforting, exalting opposite of that which, only partially beheld and 
imperfectly comprehended in the narrower circle of vision, was before 
lamented. Never was science, remotely viewed, so rich in the sub- 
limest generalizations. Never did it represent a more magnificent 
unity in its objects and its results. Never did it advance more rap- 
idly, with a more definite consciousness of its purposes, and with 
mightier methods, and never did a more active co-operation exist ~ 
between its different branches. And, finally, never had academies ~ 
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so evident a vocation, or did ours, at least, exercise a greater in- 
fluence. z ‘ 

So unjust is the accusation that contemporary science is split up 
into details, that we have to go back to Newton’s time to find an 
example of an enlargement of our theoretical conceptions, like that 
which was effected by the enunciation of the doctrines of the persist- 
ence of energy and motion, and of the mechanical theory of heat. As, 
at the former time, the fall of bodies, the motion of the stars, the 
refraction of light, capillarity, the ebb and flow of the tides, were rec- 
ognized to be expressions of the same properties of matter, so now, 
through the labors of our generation of investigators, the same prin- 
ciple has been made to include the totality of the phenomena accessi- 
ble to experiment, methodical observation, and calculation ; mechanics, 
acoustics, optics, the Proteus electricity, heat, and the elastic phe- 
nomena of the gases and steam. This principle is not merely, like uni- 
versal gravity, an experimental proposition ; it conforms to the ulti- 
mate fundamental condition of our intellect. Hence its value as an 
aid to invention ; therefore it extends far beyond the limit of its strict 
verification. It permits us to weigh the ether and measure the atoms, 
The circulation of the waters over the earth, kept up by the force of 
the sun’s light, falls under it as well as the circulation, similarly main- 
tained, of matter through plants and animals. Forward and backward 


_ along the “corridors of time,” as the Royal Astronomer of Ireland 
“*Yecently expressed himself in a sharp metaphor, it leads the way, and 


answers that very practical question for the thinker about the begin- 
ning and end of the world, with a reservation of the limits of error, as 
if we were dealing with measurements in the laboratory. The same - 
wizard’s-formula lends itself to practical instruction in the ordinary 
sense, and shows the machinist how he may reach a desired result in 
the shape of mechanical force, the electrical current, or light, with the 
smallest quantity of coal. Inorganic and organic chemistry, separated 
from the beginning, now find an all-ruling principle in the quantiva- 
lence of atoms. 

As mechanics and physics discovered their guiding star in the per- 
sistence of energy, and chemistry in the theory of equivalents, so is 
the sphere of life composed by the theory of descent into a picture 
which brings within a single frame the immense abundance of forms 
of the present with the invisible traces of the most remote past. The 
ban of the Cuvierian theory, to which Johann Miller opposed him- 
self, is broken. Instead of the lifeless system of the older schools, 
that Darwinian tree, in whose evergreen crown man himself is only a 
branch, waves before us. As zodlogical gardens and stations are to 
collections of animals, stuffed or preserved in alcohol, as botanical gar- 
dens to herbariums, so is the new knowledge of plants and animals, 
biology, to the older science. A development-history, as it were, of 
the transition of individual types from one into another, it leads back 
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through paleontology and geology to the fiery-liquid youth of our 
planet, and hence extends its hand in the nebular hypothesis to the 
theory of the persistence of energy, while anthropology, ethnology, 
and the history of the primitive ages lay the bridge to linguistics, the 
theory of knowledge, and the historical sciences. The examination of 
the vital processes, physiology, has stripped off the larva-casing of 
vitalism, and has burst from its cocoon as applied physics and chemis- 
try. While the physiologists of Germany during the first half of the 
century, and those of England and France in part till to-day, were 
engaged only with morphology, and at most with experiments on 
animals, for a generation past all the intellectual and instrumental 
aids of the physicist, all the arts of the chemist, have been naturalized 
in the physiological laboratory, and have been thereby much aug- 
mented. Nothing better illustrates the lively interworking of the 
different branches of science, at the present time, than that the inves- 
tigation into original generation has helped surgery to the greatest 
progress it has made since Ambroise Paré, and pathology to a con- 
ception of the nature of the most destructive infectious disease, pul- 
monary tuberculosis. 

Sciences, also, whose circles once hardly intersected, have ap- 
proached each other. The triumph of the inductive method rendered 
historians and philologists like Thomas Buckle and Max Miller anxious 
to make themselves masters of its advantages, for it was evident that 
.the difference between their activity and that of the naturalist was not 
fundamentally very great : of course not, for induction is, in practice, 
only sound reason sagaciously applied. To the interworking of arche- 
ological and scientific labors we owe a well-founded acquisition of re- 
cent times, the study of the primitive condition of mankind, created 
' jointly by the Danish scholars Forchhammer, Steenstrup, Thomsen, 
and Worsaae, which is in many cases more interesting than real his- 
tory. 
It would be superfluous to extend the painting of this picture. We 
have given enough to show that the view that regards the science of 
the present as having been seduced into by-ways, and as being dissi- 
pated among special investigations definitely separated from each 
other, and that the notion that it is lacking in general ideas, that the 
wood can not be seen for the trees, are deceptive. It is, however, 
probable that no more such comprehensive theories as those of the 
persistence of energy and of descent will appear during the next dee- 
ade, because a third theory of such moment is now hardly conceivable, 
We may therefore well repeat what Dove said, at about the middle of 
the last century, that “the impulse which science received in Newton's 
time, through the co-operation of his great talents, was not responded 
to by a proportionately rapid progress in the following period. Time 
was needed to elaborate the thoughts which had been so grandly ~ 
aroused in the different fields, to adjust them in detail to the phenom-  ~ 
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ena, to fill up the interior of the outlined scheme, which more accurate 
observations unfolded in continually increasing richness.” Contem- 
poraneously with the general thoughts requiring elaboration, have 
arisen such new methods of research as spectral analysis and chronos- 
copy, making possible conclusions that had not before been thought of. 
Not only have the world’s trade—likewise greatly enlarged to beyond 
any extent which it had previously attained—and numerous scientific 
journeys contributed an overwhelming mass of new materials to the 
observing sciences, but an inexhaustible treasury has long been acces- 
sible to them at the zodlogical stations. The excavations methodically 
carried on unobtrusively, at different points of the old grounds of cult- 
ure, are inundating antiquaries with a flood of discoveries, enough to 
engage the industry of generations. 

What can be more desirable than for hosts of laborers, satisfying 
themselves with the solution of minute problems, to be occupying all 
the places with their restless activity ? Why should there not be in 
the pursuit of science, as in a factory, men at the vise giving valuable 
service, even if they do not know what is to be done with the piece at 
which they are filing ; foremen who know how to adjust the parts, 
yet are not informed as to the destination of the whole ; and still fur- 
ther sighted, more deeply initiated masters? Art also laments the 
lack of prominent talent under the generally elevated condition of 
culture ; aside from casual instances of the production of talent, it 
may be that we are only deceived through the unremarked grada- 
tion of so many fellow-workers. The superfluity of aids at our com- 
mand naturally causes a depreciation of these workers, in accordance 
with the accepted law of the statics of the passions. Finally, if by 
the force of precarious social conditions there are not only absolutely 
but also relatively more young men to whom science is not the ex- 
alted, heavenly goddess, but a milch-cow, that is but a small mat- 
ter to the great whole. In this, as in many other human affairs, 
ethical and xstketical demands unfortunately concur only in the sec- 
ond line. 

It all depends rather on the fact that something is accomplished, less 
on how it isdone. The more industriously and at the more places 
anything is done from those motives, the more speedily does the ap- 
parent interruption pass off, and the more securely and broadly is the 
basis laid for new advances. It may be years or decades, the time 
will come when investigation will collect her energies, no longer scat- 
tered through a swarm of questions demanding priority of solution, for 
the attack upon the highest problems now before us : What is gravity ? 
What is electricity ? What is the mechanism of chemical combustion ? 
And what is the constitution of the elements that have not been de- 
composed? It will solve them, for, the more definitely we set the 
limits of the knowledge of nature, the more securely can we build 
on the possibility of knowledge within those limits. Beyond those 
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problems open others ; and so again and again in the infinity of the 
periodic turns in the development-course of human knowledge. 

The unparalleled spectacle to which Paris invited the civilized 
world last fall not only shows that science is exercising its binding force 
in spite of popular discords, but it at the same time teaches, better 
than all words, that, if the recent brilliant development of technics hag 
dulled the taste for pure science, it has on the other hand compensated 
2 thousand - fold for this injury. The electrical apparatus of thirty 
years ago filled a large room ; that of to-day, generally illustrated by 
several specimens, filled a world’s Exhibition-Building. Eilhard Mit- 
scherlich has remarked of Herr Wiedeman’s treatise on galvanism and 
electro-magnetism that nothing speaks more eloquently of the power 
of the human mind than that book filled with the clear facts which 
physicists have procured. Deep in thought we walked, keeping these 
words in mind, through the magic palace of the Elysian Fields, illumi- 
nated by the electric light, and ventilated by electrical machinery. We 
sometimes speak slightingly of Americanism, intimating that it bears 
utilitarianism on its shield. But who does not feel a patriotic press- 
ure for old Europe at the wonders of the telephone and the phono- 
graph? or at the report of the confirmation by Asaph Hall, with Alvah 
Clark’s objective, of the discovery of the astronomers of Laputa? 
Hardly a year passes but that the newspapers report some new mag- 
nificent institution for purposes of pure science which American public 
spirit has called into life through private means, in a manner that is 
known on this side of the water only in England. The names of 
American historians, thinkers, and philologists are known along with 
the best, and are particularly dear to this Academy. We must accus- 
tom ourselves to the thought that, as the economical center of gravity 
of the civilized world lies already, like the center of gravity of a 
double star, between the old and the new continents, in the Atlantic ~ 
ocean, so also will the scientific center of gravity in time move strongly 
toward the west. Enough: Europe may look out lest its science may 
be in more danger from the militarism which is forced upon it by the 
chauvinsm of all nationalities than American science from utilitari- 
anism. 

In one point, indeed, we may well reckon that leadership will not — 
so soon be wrested from us. The co-operation of a body supported 
by the state, already fully composed into a permanent organization, 
representing in the highest possible degree the aggregate of knowl- 
edge, whose age and famous past give weight to its decisions, is a 
force not to be created overnight, even with the most ample means 
and efforts. Ingenious inventors, single though ever so worthy 
scholars and investigators, can not take the place of academies in the 
scientific life of a nation. It was a simple thing that the telephone 
should be discovered ; remarkable that the explanation of it was Te 
served for members of our Academy. ¥ 
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At the time of their foundation the older academies entirely con- 
stituted the scientific world. In the universities, the so-called profes- 
sional faculties had quite the upper hand over the philosophical, and 
in them classical philology predominated. The academies had inter- 
course with each other, but hardly exerted any influence on the outer 
world, which was strangely out of sympathy with them, except 
through their prize problems. Even in the comparatively idyllic 
conditions of the first half of the century, they limited themselves 
chiefly to the fulfillment of their inner calling, to their own scientific 
labors. 

In view of the constant pressure of forces of every kind and 
degree, of the atomistic division of labor around us, of the unregu- 
lated assumptions, the short memory, of the overwhelmingly common- 
| place life of the present generation, the academies have an outer voca- 
tion in addition to their inner one. It is their duty to preserve the 
bond of connection in the division of labor, to have a look to the 
welfare of knowledge in the flight of the phenomena of the day. 
They should bring into competition with the dangerous enticements 
of technics, the charm of pure knowledge. Her sacred instrument, 
method, is in their care ; but in Germany, where the false gods of 
perverted speculation are constantly finding willing Baal-servitors, it 
is especially incumbent on them to throw these idols out wherever 
they are smuggled in, and to drive away their priests. The necessary 
complement of an externally acting influence of the Academy is a no 
less vivid reaction from without upon the Academy, an interaction for 
the maintenance of which an alert organ, ready for the combat, is 
needed. The venerable but somewhat unwieldy form in which our body . 
has comfortably moved for some tens of years could not satisfy such a 
demand of this “rapid, giddy-footed time.” Our slowly and irregu- 
larly appearing “Monatsberichte,” which were overwhelmed in the 
struggle for light and air with numerous active special journals, could 
not perform this service. 

The Academy has, therefore, made some quite important changes 
in its arrangements and in the course of its business, which last year 
received the sanction of our immediate protector, his Majesty the Em- 
peror and King. Among other things it has doubled the number of 
its class sittings, at the expense of the general meetings, and, in order 
to keep pace with the rise of new branches of science, it has quad- 
rupled the number of its ordinary members. Following the time- 
honored example of its renowned sister of Paris, it has decided, not 
without opposition, on a kind of publication of its proceedings, which 
by means of weekly reports of meetings (Sitewngsberichte) shall satisfy 
the desire of members as well as of strangers for the most speedy in- 
formation of its transactions. Our arrangement still leaves it possible 
to afford a place also for the former more complete and less urgent 
statements. The external appearance of the new “Berichte,” and we 
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hope its contents also, will be worthy of the first scientific body in 7 
the empire ; and, in order to afford to the mathematico-scientific cirgle 
of readers the part of the substance of the reports most nearly inter. 
esting them in a more acceptable form, the Physico-mathematical See. 
tion has decided to prepare an extract from these reports under the 
title of “‘ Mathematical and Scientific Communications.” 

Rarely do important and accessible questions, at least in natural sej- 
ence, now remain long unworked. The system of the putting of prize 
questions, and the coronation of the best answer, is therefore less 
adapted to our time than that of rewarding excellent, already published 
efforts, which is usual with the practical English. Partly on account of 
the tenor of the bequests to which the means for many of its prizes are 
due, partly for other reasons, the Academy has adhered essentially to 
the former way of awarding prizes. It will simply hereafter offer 
higher prizes at longer intervals, and it reserves the right, in case g 
prize question is not satisfactorily answered, to award the amount of 
the prize as a testimonial of honor to the author of a meritorious 
essay, not more than three years old, upon the same subject. It is 
determinative of the character of the Academy that it is under the 
protection of the state, and its authority is supported by that of the 
state so far as such a thing is conceivable and desirable in scientifi¢ 
matters. The state thus demonstrates the sympathy which it hag 
with science, as such, with ideal efforts. It expresses this immediately 
by the means which it puts at the disposition of the Academy for sei- 
entific purposes. It has been too little recognized, amid the tumult of 
the great events of the time, that one of the first applications which 
the Prussian state made of its lately enlarged resources was to increase 
the annual subsidy of the Academy. Through the turn for the better 
thereby effected in the circumstances of the Academy were produced 
the works which now appear almost yearly on all branches of science 
with our support ; the researches of ‘all kinds, from epigraphic and — 
diplomatic to micrographic and paleontological studies, for which we 
supply means ; and the steamboat of the zéological station at Naples, 
the expense of which we share with the state. Around the Academy 
are crystallized several literary enterprises, the fame of which is re- 
flected upon it, as well as endowments and institutes, whose resources. 
accrue to its benefit so far as it has the more or less immediate dispo- 
sition of them. Hardly ever are we without travelers who are making 
collections in remote parts of the world in our name and by our order, 
or interrogating Nature or the monuments of antiquity on the spot. 
The names of the travelers of the Humboldt Stiftung, to speak only 
of them, Hensel, Schweinfurth, Buchholtz, Hilderbrandt, Sachs, are in 
the mouths of all experts, and are associated with extremely impor- 
tant results. The Academy will shortly hear, in accordance with our — 
new order of business, the reports which are now to be brought in ~ 
concerning the progress of those investigaions and the work of a part 
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of the societies and institutions associated with it. The opinion that 
its influence was never greater than at this moment will be fully con- 
firmed by the creditable series of these reports. 

The first of all the academies, that Platonic one of which Herr 
Curtius lately gave an eloquent sketch in this place, arose in a free 


state. Since its birth no republican commonwealth has brought forth 
a lasting and important work of the kind. According to M. de Can- 
dolle’s statistics, Switzerland has, from the middle of the last to the 
middle of the present century, contributed, relatively, the largest con- 
tingent of the foreign and corresponding members of the Paris and 
Berlin Academies and of the Royal Society ; it has itself not founded 
any academy. The origin of the Royal Society is lost in the storms of 
the Commonwealth ; but it was not Cromwell’s Puritans who prepared 
a place for human knowledge, and the name of the young society be- 
trays the effort to lean upon monarchical institutions. That popular 
rule is not kindly to academies is shown by Bailly’s and Lavoisier’s 
bloody heads, and by Condorcet’s sad end. Certainly there would be 
no place for the Academy in a social democratic state, which recognizes 
no principle but that of common utility. 

Not only because in Prussia crown and state have always been 
one does our body, maintained, protected, and supported by the state, 
bear the title of royal with better right than many so-called learned 
societies. None of them have had so close relations to the ruling 
house. The Hohenzollerns’ own peculiar creation, borne on the hands 
of Prussia’s kings through good and evil times, the Berlin Academy 
has likewise numbered the greatest among its fellow-workers. Grate- 
ful expressions of thanks have often been given here for these recol- 
lections ; to-day a word appears to be in place which it is our proud 
prerogative to speak. 

To praise the Emperor William, as the victorious hero, the restorer 
of the empire of the German nation, the arbiter of the Continent, the 
mighty warrior and the real prince of peace, as one of the most re- 
markable figures described by history, is the task of others. It is for 
us to say, what finds but a slight echo in the world, but what signifies 
to the minds of those who are interested in affairs of the intellect an- 
other laurel-leaf in his crown, that in this culmination of his life, in 
the pressure of so important affairs of state, under the load of such 
consuming cares, in the grasp of such world-stirring questions, the 
Emperor William, true to the spirit of his house, has always had a 
friendly, open ear for his Academy of Sciences. 
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SOME CURIOUS VEGETABLE GROWTHS. 
By W. H. LARRABEE. 


J yews importance of trees to the earth and to life does not need to 
be insisted upon. The condition of treeless regions is almost a 
demonstration that without them the soil would not be tillable and 
life would not be endurable. It is, therefore, natural that they should 
have at all times shared the special regards of men ; and that not only 
particular species, but individual trees, should in their times and places 
have been hallowed with a sacred, historical, legendary, romantic, or 
mythical interest. The list of such trees, if one should undertake to 
make it out, would fill a large catalogue. Our own country and time, 
commonplace as their characteristics are supposed to be, are not with- 
out them. Other trees have become famous by reason of their ex- 
traordinary size, or some other remarkable features of their growth; 
and in these points we are able to present specimens with respectable 
claims to honor. The big trees of California are equaled among the 
trees of modern, and, so far as is known, of ancient, periods only by 
a few Australian eucalyptuses. Many of the most remarkable speci- 
mens of vegetable growth are familiar by description ; others are 
added to the list, from time to time, as new quarters of the earth are 
more thoroughly explored and their forests more closely examined, or 
seen with eyes keener in observation. 

The forests of Europe still contain a few remarkable trees, the 
history of which has not become trite by familiarity. Mr. Gaston 
Tissandier’s “ La Nature” furnishes us with descriptions and illustra- 
tions of two noteworthy specimens of these growths. 

Switzerland has its old chestnut-trees on the banks of Lake Leman, 
and the ancient linden of Fribourg, the history of which is said to go 
back to the time of the conflicts with Charles the Bold. M. Louis 
Piré, President of the Royal Botanical Society of Belgium, has found 
a fir-tree in the forest of Alliaz, Canton of Vaud, which he believes 
to be still older than the linden of Fribourg, and considers entitled 
to be regarded as the oldest and most remarkable tree in the eanton, 
if not in the whole confederation. It is growing near the baths of 
Alliaz, at a height of about thirteen hundred feet above the hotel, 
and forty-five hundred feet above the sea, surrounded by a forest of 
firs, which it overtops by more than thirty feet. The trunk of this 
tree is ten metres, or a little more than thirty feet, in circumference 
at the base. At about a yard from the ground it puts out, on the 
south side, seven offshoots, which have grown into trunks as strong 
and vigorous as those of the other trees in the forest. Bent and 
gnarled at the bottom, these side-trunks soon straighten themselves 








up and rise perpendicularly and parallel to the main stem. This feat 
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ure is not, perhaps, wholly unparalleled, but another most curious fact 
ig that the two largest of the side-trunks are connected with the prin- 
cipal stem by sub-quadrangular braces resembling girders. These 
beams have probably been formed by an anastomosing of branches, 
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which, common enough among angiosperms, is-extremely rare among 
conifers ; but it has been impossible to ascertain the manner in which 
the ingrowing of one branch into the other has been effected. The 
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adaptation by which a limb, originally destined to grow free ang 
bear foliage, has been converted into a living stick of timber, ig g 
strange one, and affords a new illustration of the power of nature to 
fit itself to circumstances. The space between the rough flooring 
formed by the growing together of the offshoots, at their point of 
departure, and the girder-limbs, is large enough to admit of building 
a comfortable hermit’s hut within it. 

Several forests are still existing in Europe in a primitive condition, 
some of the principal ones of which are situated on the vast estates 
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of Prince Schwartzenberg, in Bohemia. In these forests are beech- 
trees a hundred to a hundred and twenty feet high, with trunks three 
or four feet in diameter ; and pyramidal pines, four to eight feet in 
diameter, and towering to a height of from one hundred and twenty 
to two hundred feet. The dense foliage of these gigantic plants ex- 
cludes the rays of the sun, and keeps all around them in impenetrable 
obscurity. The voices of the birds are hushed, and the silence of the 
golitude is broken only by the soughing of the wind through the foli- 
age of the colossal trees. Old trees, which have fallen and decayed, 
furnish a rich and congenial base in which young larches and pines 
readily take root, and from which they may grow for centuries, draw- 
ing nourishment from the juices supplied from the slowly rotting trunk. 
This, at least, appears to be the case with the trees in our cut, which 
represents an actual group of trees growing upon the trunk of a fallen 
ancestor, some of which are nearly as large as the decaying monster 
itself, while that still keeps its shape. 

Herr Haeckel, in the “ Letters of Indian Travel” which he is pub- 
lishing in the “Deutsche Rundschau,” gives some glowing descrip- 
tions of the beautiful and curious forms of tropical vegetation which 
he met in the forests and jungles and gardens of Ceylon. Down in 
the valley away below him, as he journeyed by rail from Kandy to 
Peradenia, he observed in the jungles which alternate with the culti- 
vated lands, towering above all the other trees, the giant stems of the 
talipat palm (Corypha umbraculifera), “queen among the palms of 
Ceylon.” Its perfectly straight white trunk resembles a slender marble 
pillar, and often rises to a height of more than a hundred feet. Each 
one of the fan-shaped leaves of its stately crown covers a semicircle 
sixteen feet in diameter, or a surface of two hundred square feet. Nu- 
merous applications are made of the leaves, the most important, per- 
haps, being for purposes of thatching. They formerly constituted the 
only substitute which the Singlalese had for paper, and are still used 
toaconsiderable extent for that purpose. The ancient puskola manu- 
scripts in the Buddhist cloisters were all written with iron styles on 
ola-paper, or narrow strips of talipat-leaves prepared by steeping and 
drying them. The talipat blooms but once in its life, generally 
between its fiftieth and eightieth year. The magnificent pyramid of 
flowers rises from the top immediately above the mass of the foliage, 
to a height of thirty or forty feet, and is composed of millions of 
little whitish yellow blossoms; and the tree dies as soon as the nuts 
are ripe. 

On the road between Colombo and Point de Galle, although the 
general character of the landscape varied but little, the traveler’s eye 
was never tired, for the constant charm of the cocoa and the inexhaust- 
ible variety in the grouping of the palms prevented any monotony. 
The delicately feathered leaves of the cocoas, with the fanning of the 
sea-breezes, tempered the heat of the sun, without excluding his rays. 
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The eye was constantly delighted with the endless variety of the cloth. 
ing of the palm-stems with festoons of pepper-wort and other Vines, 
swung like beautiful and artfully arranged garlands from tree-top to 
tree-top, and hanging down in bouquets of dense foliage set off with 
bright flowers. Under and among the stately palms were other 

the noble mango and the large bread-fruit tree, with its thick, dark. 
green crown of leaves. The slender, pillar-like stem of the handsome 
papaya-tree (Carica papaya) was elegantly inlaid and adorned with g 
regular diadem of broad, palmated leaves ; and jasmin, orange, and 
lemon trees in varieties were covered over and over with fragrant 
white blossoms. 

As the road neared the sea-shore, the pandanus, or screw-treeg 
(Pandanus odoratissimus), picturesquely growing upon the rocky 
hills, attracted attention. These are among the most remarkable and 
characteristic plants of the tropics. They are nearly allied to the 
palms, and are often called screw-palms, or, improperly, screw-pines, 
The cylindrical stem of this plant, which seldom reaches more than from 
twenty to forty feet in height, is bent and twisted, and its branches 
are forked like a chandelier. Each limb bears on the end a dense tuft 
of large, sword-shaped leaves, like those of the dracena and the yucca, 
The leaves are sometimes sea-green, sometimes dark-green, and are 
arranged spirally at the base, so that the limb resembles a regularly 
turned screw. At the bases of the leaf-tufts hang clusters of white, 
extremely fragrant blossoms, or large red fruits like the anana. The 
most remarkable feature of the plant is afforded by the numerous air- 
roots which branch out from the trunk and ramify again, lower down, 
fastening themselves in the earth when they reach the ground, and 
forming buttresses to support the main stem. The tree looks as if it 
were walking on stilts. 

The entrance to the Botanic Garden of Peradenia is through a no- 
ble avenue of India-rubber trees. This tree, which is known to us of 
the north only by puny specimens in greenhouses, grows in these trop- 
ical regions to a giant’s stature, of a size comparable to that of our 
largest oaks. An immense crown of many thousand leaves covers 
with the aid of its horizontal limbs, which are thirty or forty feet long, 
the area of a stately palace ; while from the base of its thick trunk 
extends a frame-work of roots over a space of often between one and 
two hundred feet in diameter, and much larger than would correspond 
with the height of the tree. This wonderful structure consists of 
twenty or thirty chief roots proceeding from as many corresponding 
ribs in the lower part of the trunk, and spreading themselves like great 
snakes on the ground. The tree is hence called the snake-tree by the 
natives, and has been compared by the poets to the coiled serpents 


of the Laocodn. The roots, with the ribs which mark their swelling — 
out from the trunk, form strong buttresses to the tree, and enable it to & 
bid defiance to the storm. The spaces between the buttresses consti- 
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tute mimic chambers large enough for a standing man to conceal him- 
self in them. 

Among the other arboreal wonders of Peradenia are the giant 
bamboos, which are a marvel to all visitors. They here form thickets 
along the banks of the stream, a hundred feet high, and as many feet 
wide, bending their great heads, like the waving plume of a giant, high 
over the river and the adjoining road. On a nearer approach, each of 
the thickets is seen to consist of cylindrical stems a foot or two thick, 
which, closely crowded together below on a common root—offshoots 
from a creeping stem—diverge as they rise, and bear on slight, nod- 
ding branches dense tufts of the most delicate foliage. These gi- 
gantic trees are nothing but grasses. Like all grass-holms, their great 
hollow reed-stem is divided into joints; but the sheath of the leaf, 
which is represented in our tender grasses by a thin scale at the base 
of the leaves, becomes in these gigantic bamboos a hard, woody plate, 


’ that might without further preparation serve the purpose of an armor 


for the whole breast of a strong man. A three-year-old child could 
hide itself in one of the joints of the stem. 

Not less interesting than the bamboos and the palms proper are the 
groups of thorny climbing palms, or rattans (calamus), with their fine 
waving feather-leaves. Their slender but hard and elastic stems, no 
thicker than one’s finger, climb into the tops of the highest trees, and 
may reach a length of three or four hundred feet. They are the long- 
est of all plants. 

Herr Haeckel also speaks of the mangroves, whose branching roots 
form impenetrable thickets at the mouths of the large rivers; of the 
cactus-shaped wolf’s-milk (Huphorbia antiquorum), with its naked blue- 
green prismatic limbs, near the rock-temple of Kaduwella ; and of the 
Buddha-trees, Bogas, or sacred fig-trees (Ficus religiosa), generally 
found near the Buddhist temples, which with their venerable stems, 
fantastic roots, and colossal crowns of foliage, form a prominent feat- 
ure in the picturesque surroundings of those buildings. “Their leaves, 
which are heart-shaped, with long stalks, quiver like our aspens.” At 
one end of the town of Cultura, a magnificent banyan-tree (Ficus JIn- 
dica) spans the road with its arch of roots. The gigantic trunk has 
thrown out air-roots which have grounded themselves on the opposite 
side of the road, and have grown up into large stems. These form 
now, together with the main stem, a high Gothic archway, to which 
picturesqueness is added by the ferns, orchids, and climbing vines that 
have grown upon the trunk. Near it is an India-rubber tree, whose 
buttressed roots, entwined together and rising in high lattices, form a 
labyrinth, in the sinuosities of which, when Haeckel visited the place, 
a of children were amusing themselves with playing at hide-and- 

Australia possesses a diversified flora, consisting partly of forms pe- 
culiarly its own, partly of those allied to African and South American 
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types. Its myrtles, proteazeas, acacias, and gum-trees exhibit most 
curious forms, and the grasses, ferns, beeches, araucarias, screw-palms, 
and bananas are represented ; while the thorny rattans wind among 
the thickets so as to form impenetrable copses. 

One of the most curious trees of Northwestern Australia is the 
monkey-bread tree (Adansonia Gregorii), a baobab, which is plainly 
distinguished from the African baobab (Adansonia digitata), the only 
species hitherto known, by its short fruit-stalks. The trunk is swollen 
to a considerable extent, and the tissues are charged with a mucus like 
that of the mallows, of which the sheep feeding in the region are very 
fond, and which they find quite refreshing. The tree is remarkable, 
among its fellow-plants of the sandstone table-land on which it grows, 
for its habit of shedding its leaves periodically—a peculiarity which is 
shared by hardly a dozen among all the Australian trees. Associated 
with this baobab are relatives of other African plants, of the legumi- 
nous Erythroplacum, or poison-tree, and the tamarind ; and to these 
may be added an ally of the Indian crow-nut, or nux vomica. 

Many of the Australian plants exhibit various aberrations in the 
form of their leaves, with some of which specimens of their eucalyp- 
tus have made us acquainted. The acacias, which are very abundant, 
and appear in three hundred species, are many of them, as well as 
some other leguminous plants, distinctly marked from similar plants 
in Asia, Africa, and America, by having not veined leaves but phyl- 
lods, or leaf-like structures, in which the petiole becomes so much de- 
veloped as to assume the appearance and perform the functions of a 
leaf. 

Another remarkable adaptation of leaf-forms is exemplified in the 
Brazilian plant called the Bauhinia, the leaves of which are deeply cleft 
into two lobes, and given a form which is graphically described by 
the name Unha de boi, “ ox-hoof,” which the Portuguese give to the 
plant. At daybreak, the leaves are borne with both lobes spread out 
horizontally ; as the sun rises in the sky, the lobes rise, and are drawn 
toward each other, till, in the more sensitive species (Bauhinia Bra- 
ziliensis), they are completely doubled up, with their backs in contact. 
As the sun goes down, they begin to separate again, growing wider 
apart as the afternoon advances, till in the evening they appear again 
spread out level. During the night they again contract and become 
folded together. Herr Fritz Miller had an opportunity while in Brazil 
of observing one of these plants at noon, when a part of the leaves 
were shaded by the tree under which he was resting. Leaves that 
were quite closed together, or the lobes of which formed an acute angle 

with each other, spread out as soon as the shadow struck them, and 
eventually became horizontal, and even appeared to turn their lobes 
downward. In no other instance, however, did Herr Miiller find the 
upper surface of the lobes of the leaves inclined to each other at a 
larger angle than 180°. 
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An American prairie plant, commonly known as the rosin-weed or 
turpentine-plant (Silphium laciniatum), bas also been named the com- 
pass-plant, from the property its radical leaves have of pointing north 
and south. The phenomenon has long been known to hunters and 
frequenters of the prairies, and has been scientifically verified by Gen- 
eral Benjamin Alford and other American and European observers 
since 1839. The secret of the property lies in the fact that the num- 
ber of stomata is equal on both sides of the leaf, and both sides, there- 
fore, are equally acted upon by light. Hence, if the leaf is equally 
exposed to the morning sun and the afternoon sun, it will naturally | 
tend to assume a position of equilibrium between the two foreesby — 
turning one side toward the morning, the other side toward the even= 
ing, sun. This would throw its breadth in a north-and-south dire — 
tion. Since attention has been turned to this subject, the. leaves of 
several other plants have been found to possess similar properti¢n 
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Among them are some lactucas (or lettuces), the Chinese arbor vite, 
and a number of Australian plants. Whenever this peculiarity has 
been observed, it has also been found, on examination, that both sides 
of the leaves were structurally alike. The property can be brought 
out clearly under favorable conditions ; but it is liable to be modified 
or marked, in the actual circumstances of growth, by any difference 
in exposure to the sun or wind, on different sides of the plant. 





THE LAW OF HUMAN INOREASE. 
By NATHAN ALLEN, M.D., LL. D. 


is almost one hundred years since the attention of T. R. Mal- 
ig thus was first called to the subject of population and its changes. 
As his views have had more influence than any other writer, it is well 
to notice briefly what they were. His leading principle is, that “popu- 
lation, when unchecked, increases in a geometrical ratio, while subsist- 
ence increases only in an arithmetical ratio.” He held that “ popula- 
tion is necessarily limited by the means of subsistence,” and “ invari- 
ably increases where those means increase, unless prevented by some 
very powerful and obvious check.” He divides these checks into two 
classes, the positive and the preventive : among the former are wars, 
famine, diseases of all kinds, unhealthy occupations, extreme poverty, 
great cities, etc. ; and in the latter class are abstinence from marriage 
and sexual intercourse, from considerations of prudence. The last class 
come more directly under the control of human agency. 

The next writer of any note was Thomas Doubleday, who published 
in 1840 a work with this title : “ The True Law of Population shown to 
be connected with the Food of the People.” The term “true law” 
was undoubtedly introduced in opposition to the doctrine of Malthus. 
Doubleday attempted to demonstrate that “wherever a species or 
genus is endangered, a corresponding effort is invariably made by 
Nature for its preservation and continuance, by an increase of fecun- 
dity or fertility ; and that this especially takes place whenever such 
danger arises from a diminution of proper nourishment,” and that con- 
sequently “the deplethoric state is favorable to fertility.” Thus, 
“there is in all societies a constant: increase going on among that por- 
tion of it which is the class worst supplied with food—in short, among 
the poorest.” 

The April number of the “ Westminster Review” for 1852 con- 
tained an elaborate essay by Herbert Spencer, introducing a “New 
Theory of Population,” eo the general law of animal fer- 
tility. He “maintained that arfantagonism exists between individual- 
ism and reproduction ; that matter in its lower forms, for instance, of 
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vegetables, possesses a stronger power of increase than in all higher 
forms ; that the capacity of reproduction in animals is in an inyerge 
ratio to their individuation ; that the ability to maintain individual} 
life and that of multiplication vary in the same manner also, and 
that this ability is measured by the development of the nervous sys. 
tem.” 

Fourier and some French writers have advanced the idea that “just 
in proportion as individuals become advanced in civilization, in the 
same proportion the race inclines to run out” ; but whether this depends 
upon some change in physiological laws, or upon the influence of ex. 
ternal agents, we are not informed. In establishing any law or gen- 
eral principle, it is highly important to understand distinctly what this 
principle is and its basis. During the present century, the above- 
named persons are almost the only writers who have proposed any- 
thing like a general law or principle to guide the growth and changes 
of population. 

The principle laid down by Herbert Spencer is the only one based 
strictly upon physiology. All the discussions and views of Malthus 
and Doubleday depend mainly upon food, climate, government, state 
of society, epidemics, war, etc. They make the leading factors, the 
primary agents in all these changes, outside, and in a great measure 
independent, of the body. It would seem more consistent with com- 
mon sense, and all natural phenomena, that the law which governs 
the existence, growth, and changes of a living being should haye 
its basis and development in that same organization. From obser. 
vation and analogy, we believe such a doctrine exists throughout 
the whole animal and vegetable creation. The truth of this principle 
is strikingly illustrated in the changes that have taken place in do- 
mestic animals. The human system can not be made~an exception 
to a universal principle. 

This law of increase or propagation—the most important of all — 
laws—must, in the very nature of things, be inherent in the body; 
must be incorporated into its very existence, though in its operations 
it may be affected by extraneous causes and influences. However 
Semalhet may be the effect of climate, food, and other external agents 
upon the application or working of this law, whether to impede 
thwart, or modify its operation, the law must exist, we believe, inthe _ 
body itself, and in a great measure control it. The various changes ~ 
to which the human body is subjected, can not happen by chance — 
or accident ; neither can the causes be dissimilar or contradictoryin 
different nations and races ; neither can they radically change or vary _——B 
from one generation to another. Universality and unchangeableness 
must characterize such a law. The reason why correct principles have ~ 
not been brought to bear more directly upon the growth and ck y 
of population is, that the principles of physiology were not fe 
understood. The science was scarcely known at the time 
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Malthus and Doubleday published their works, that is, the principles 
of the science in many of their most practical applications. In fact, it 
may safely be said that some of these principles, as far as their appli- 
cation is concerned, are still in their infancy. One of the most inter- 
esting and important of these applications will be found, we believe, 
in establishing a general law of human increase. 

After many years of study, observation, and reflection, we have been 
led to believe that there is such a law, and propose to submit some of 
the facts and arguments upon which this belief is based. As the sub- 
ject is so vast and complicated, a large volume would be required to 
discuss it properly ; we can present here only a few points or heads of 
topics, by way of argument and illustration. In order to present a 
clear and connected view in a short paper, few quotations or refer- 
ences will be given. 

What, then, is the briefest definition that can be given of this 
law? Jt consists in the perfectionism of structure and harmony of 
function ; or, in other words, that every organ in the body should 
be perfect in its structure, and that each should perform its legitimate 
function in harmony with all others. Though this perfect physical 
organization is nowhere to be found in nature, we can readily con- 
ceive of such a standard, and that there may be all manner of approxi- 
mations toward it. The nearer this standard is reached, the more 
completely the law of propagation will be carried out. Such a basis 
harmonizes with the great fundamental or general laws of Nature, as 
we find that they are all based upon the highest or most perfect devel- 
opment of her works. Any other basis or lower standard would reflect 
upon the Creator of all things, and interfere with the harmony and 
order which exist in Nature’s operations. Thus, in reference to every 
organ in the human body, there is such a thing as a normal, perfect 
structure, and, wherever this exists, they constitute a perfect model or 
standard for the whole system. All diseases interfere at once with 
the operations of this law, especially those that are considered heredi- 
tary. This class of diseases changes with each generation, and some- 
times becomes so intensified that they impair the vitality and strength 
of the system to such an extent as to prevent propagation. There is 
a class of diseases or weaknesses, described under the head of “ste- 
rility,” “barrenness,” and “impotence,” from which strong evidence 
may be deduced in proof of a general law of increase. 

There is a law in physiology, favorable to this theory, described by 
Dr. Carpenter thus: “There is a certain antagonism between the 
nutritive and reproductive functions, the one being exercised at the 
expense of the other. The reproductive apparatus derives the mate- 
rials of its operations through the nutritive system and its functions. 
If, therefore, it is in a state of excessive activity, it will necessarily 
draw off from the individual fabric some portion of aliment destined 
for its maintenance. It may be universally observed that, when the 
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nutritive functions are particularly active in supporting the individ. 
ual, the reproductive system is undeveloped, and vice versa.” 

Let, therefore, on this principle, any class of organs or any 
of the body be unduly or very much exercised, it requires the more 
nutrition to support them, thereby withdrawing what should go to 
other organs. In accordance with this physiological law, if any clagg 
of organs become predominant in their development, it conflicts with 
this great law of increase. In other words, if the organization is car. 
ried by successive generations to an extreme, that is, to a high nery. 
ous temperament—a predominance of the brain and nervous system— 
or, on the other hand, to a lymphatic temperament—a predominance of 
the mere animal nature—it operates unfavorably upon the increase of 
progeny. Accordingly,.in the highest states of refinement, culture, 
and civilization of a people, the tendency has always been to run out 
in offspring ; while, on the other hand, all tribes and races sunk in the 
lowest stages of barbarism, and controlled principally by their animal 
nature, do not abound in offspring, and in the course of time they tend 
also to run out. The truth of both these statements is confirmed by 
history. The same general fact has been observed among all the ab- 
normal classes, such as idiots, cretins, the insane, the blind, the deaf 
and dumb, and to some extent, with extreme or abnormal organizations, 
such as are excessively corpulent or spare, as well as of unnatural size, 
either very large or diminutively small. 

It would seem that Nature herself is bound to put an end to organi- 
gations that are monstrous, that are defective, and abnormal or unnat 
ural or imperfect in any respect. All history, we believe, proves that 
such organizations are not prolific in offspring, and the number of 
this class born into the world, reaching an advanced age, is compara 
tively not large. Such facts would indicate that there must be a 
general law of propagation that aims at a higher or more perfect 
standard. 

If this principle is applied to distinct classes in society, some strik- 
ing illustrations may be obtained. Take the families belonging to the 
nobility, the aristocracy, or the most select circles, where by inherit 
ance, refinement, and culture the nervous temperament has become 
very predominant, it is found that such families do not increase from 


generation to generation in offspring, and not unfrequently, in time, 


they become extinct. 

A similar result has also followed the intermarriage of relations, 
’ from the fact that the same weaknesses or predispositions are intensi- 
fied by this alliance. On the other hand, in case these relations have 


healthy, well-balanced organizations—it may be that they are cousins 


—they will abound with healthy offspring, and the stock may mers 
and not deteriorate, from the mere fact of relationship. 


Again, if we take those families and races which for several mi 


* 


erations have steadily increased most, we shall find that, asa 
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they possess a remarkably healthy, well-balanced organization. Ilus- 
trations of this type we shall find abound most among the middling or 
working classes of the German, the English, the Scotch, the Irish, and 
the Americans. The strictly native New-Englanders are, in some re- 
spects, an exception, and require a more particular notice. During 
the last century the colonists of New England, made up mostly of 
English stock, multiplied rapidly. So great was their natural increase 
that they doubled in numbers in less than twenty-five years. Malthus 
regarded them as the best specimens, in this respect, of any people or 
race, and based upon facts from this source his great principle of pop- 
ulation. But a most surprising change has taken place within one 
hundred years with this same people. From records carefully kept, it 
appears that the average number of children to each family has de- 
creased with every generation ; that they commenced with large fami- 
lies—averaging eight or nine—but it is now doubtful whether the 
average will exceed three children to a family, scarcely enough to 
keep the original stock good in numbers, This change has occurred 
in the same places, with the same people, having the same climate and 
plenty of food. Making allowance for the “arts of destruction and 
prevention” which may exist to some extent, we do not see how this 
great decrease in birth-rate can be accounted for, except by some 
change-in physical organization. The first settlers of New England 
were remarkably healthy—had well-balanced organizations—and this 
fact was true of the women as well as of the men. But a great change 
in this respect has taken place. The men are not so strong and vigor- 
ous as their grandfathers and ancestors, and the women have deteri- 
orated physically in a surprising degree. A majority of them havea 
predominance of nerve-tissue, with weak muscles and digestive organs. 
The most marked -change in this one hundred years, in organization, is 
this loss of balance or harmony in the organs, and especially in women 
itis far more striking. They have been diverging more and more from 
that normal standard upon which the law of propagation is based. 
There is only one other people or race where there has been such a 
natural decrease in numbers—that is the Sandwich-Islanders. Once 
they were a strong and robust people. In 1830, when the first census 
was taken—which was ten years after the American missionaries com- 
menced their labors—the population was 130,000, but by the last 
census there were only about 40,000, one third as many as fifty years 
ago. In the mean time religious institutions have been introduced, 
education has become general, and the family as an institution has 
been established. All the elements of a Christian civilization have 
been thoroughly established, but still the population has been stead- 
ily decreasing at the rate of about one thousand each year. How 
can this be explained? It can not be from the want of food, nor 
a well-regulated society, nor change in climate, nor want of a good 
government ; there have been no wars, no famine, and only two or 
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three epidemics, which were quite limited. The cause of this logs of 
population can not arise from any external condition or agents, but 
from some law growing out of and governing the physical system, 
It is well known that certain diseases, resulting from licentiougnegg 
and intemperance, have been brought by foreigners to these islands, 
causing a physical degeneracy in the people. So powerful and far. 
reaching are the effects of these diseases that neither the family, nor 
education, nor Christianity, can eradicate them. The law of propaga. 
tion has been violated to such an extent that it threatens the extinction 
of that people. 

The laws of hereditary descent afford strong evidence in favor of 
some general law of propagation. The fact that “like begets like,” 
subject to certain variations and conditions, can not be called in ques- 
tion. The union of two agents, possessing similar and dissimilar quali- 
ties, constitutes an important condition to which this law of propaga- 
tion is subject. While it may be difficult to point out, in all cases, 
the exact results of hereditary influences, still it has been demonstrated 
on a large scale that, in the aggregate, there was the most unquestion- 
able evidence of such agency, and that it was minute and extensive, 
and continued for successive generations. Now, the same evidence 
that proves the existence of hereditary agency, implies that there is 
somewhere a general law, of which each and every part of this agency 
is part and parcel ; and no one thing will throw so much light upon 
this whole subject of inheritance as the recognition of a general law 
of propagation, based upon a perfect standard in nature. Without 
such acknowledgment, all these hereditary agencies are an enigma, 
When this branch of physiology becomes thoroughly understood, 
hereditary influences will more readily be traced back to their primary 
sources, as well as to the secondary causes which serve at times to 
change and modify them. In this case, far more intelligent and effi- 
cient means will be employed to improve the race. 

Again : powerful arguments in favor of this theory of increase may 
be deduced from woman’s organization. It is a settled fact that the 
primary organism of her nature is the production of children—that by 
this course her average health is better, and the mean duration of life 
is longer. Hence there must be one type or standard of organization 
better adapted for this purpose than all others. We maintain that the 
perfect structure of her whole body and the harmony of function im 
every organ constitute this normal standard of increase. The trath 
of this assertion, we believe, can be demonstrated from four distinet 
points—all most intimately connected with human increase: 1, In 
case of pregnancy a woman with this organization suffers the least 
It*is well known that this change frequently brings on many com- 


plaints, and sometimes serious diseases. The more the body or certaim 4 


organs deviate from the normal standard, the greater the disturbance 
and suffering. 2. At the time of confinement, or in the process of de — 
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livery, a woman with this organization suffers less—passes through all 
its stages safer, and recovers from its effects quicker and better—than 
those having any kind of a different organization. 3. In the matter 
of nursing offspring, which constitutes a very important part of child- 
bearing, this healthy, well-balanced organization is very necessary. 
The fact that only about one half of the New England women can 
; properly nurse their offspring is very significant of some change of 
organization—that there is a failure in the development of the mam- 
mary glands and the requisite power of the digestive organs—and this 
incapacity for nursing is constantly increasing. And, in the fourth 
place, the difference in the physical character of offspring is very 
significant. This is determined in a great measure by that of the 
mother. The more healthy and perfect her organization, and the 
better the balance of all her organs, the sounder and the more per- 
fect will be the development of her offspring. The health and life of 
the child demand it. 

This theory of human increase derives strong evidence from an 
analogous law in the animal and vegetable kingdoms. It is well 
known that great improvements have. been made within the present 
. century in domestic animals, and this, too, by the application of phys- 
) iological laws. To such an extent have the results of observation 

and experiment been here carried, that this process of change and 
improvement has been reduced almost toa science. The terms here 
used—“ pure blood,” “thorough-bred,” “ pedigree,” “ breeding in-and- 
in,” and “cross-breeding ”—may all be explained by two great leading 
principles. One is a general law of propagation, based upon a perfect 
standard ; and the other is the law of inheritance, subject to certain 
conditions. The three first-named terms have originated more from 
an observance or carrying out the first law—breeding from the best 
stock ; but the two latter terms depend more upon the effects of in- 
heritance. The results of the experiments in improving domestic 
stock indicate clearly that there must be some settled rules or laws in 
the process ; and, if so, is there not some great general law governing 

j and controlling all others? A similar law of propagation exists in 

+ vegetable physiology. It is a fact well attested by gardeners that, in 

order to produce flowers and fruit, the soil must not be too rich nor 

too poor; if the plant or tree grows too luxuriously, its branches or 
roots must be pruned ; while, on the other hand, if unthrifty, it must 
a regeive better culture and its roots be enriched before it will become 
; fraitful. It is well understood by gardeners that, in order to raise the 
best fruit and vegetables, the fairest and best-looking seed must be 
selected. So in setting out plants and trees the best-looking and well- 
balanced specimens are always selected. Other facts and illustrations 
might be cited from this source to prove that some general law 
governed in the growth and changes of organic life. 
Again, arguments in favor of a general law of increase may be de- 
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duced from three other important points in physiology. Where do we | 


find the highest measure or the most perfect health? It is in this same 
normal standard of physiology, and the nearest approaches to it. Ip 
some respects the human body resembles a complicated machine : the 
more perfect the structure, and the more nicely adjusted are all the 
parts of the machinery, the less likely is any one part to get out of 
order. And when one part, however small it may be, gives out or 
breaks, it at once involves the other parts, all of which must more or 
less suffer. Thus the individual, the family, the people which possess 
by nature the soundest and best-balanced organizations, will have, 
other things being equal, the greatest aggregate amount of health, 
Not only this, but they will secure the longest lives. This same stand- 
ard of physiology, then, affords the material upon which the law of 
longevity is based. A careful examination of the organization of all 
those persons who.reach a great age, we believe, will demonstrate that 
they naturally possessed a remarkably healthy and evenly balanced 
constitution. 

Again, whenever physical standards of human excellence or models 
of the best specimens of the race have been sought or adduced, they 
have exhibited this harmonious development. The Apollo Belvedere 
and the Venus de’ Medici represent a beautiful symmetrical organiza- 
tion ; and, the nearer all parts of the body approximate to this stand- 
ard, the greater is the attraction and the more beautiful the form. If 
there is a form or type of organization in the human species more 
beautiful than any other, is not this the model, the standard? We 
believe the Creator of all things has established in physiology sucha 
standard of taste and beauty, and that this same normal standard, upon 
which the law of increase is based, comprises that beautiful form or 
standard of taste for the human body which, it has been admitted, ex- 
isted, but is nowhere well defined. 

Again, arguments in favor of this theory of increase may be deduced 
from the writings of Charles Darwin. Two of his leading doctrines 
are “natural selection” and the “law of variability.” The former 
doctrine may be defined thus: There is an inherent principle in nat- 
ure, amid all its laws and changes, for betterment, for improvement. 
The same result has been found out from long experience, that the 
character of domestic animals can be improved by selecting the most 


desirable qualities and by avoiding all that conflict with these, This 


principle is most strikingly manifested in all organic beings in their 
constant “struggle for existence,” and is happily expressed in the 
phrase often used by some writers, the “survival of the fittest.” We 
believe this same principle not only harmonizes with, but is ai 
more nor less than a great general law of increase, based upon the — 
perfectionism of all organization and harmony of funetion ; and what — 
are denominated “ laws of variation” may be exp by the laws — 


of hereditary descent. When we take into consideration the fact that 
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the true law of propagation is based upon a perfect standard in nature, 
all changes or deviations from that standard or model result from what 
are properly called laws of inheritance. With this explanation it will 
be seen at once that a wide and varied field is laid open for their oper- 
ations, dependent not only on the body itself, but upon external agen- 
cies and conditions. But the question arises, Why this “natural se- 
lection,” why this “struggle for existence,” and why the “survival of 
the fittest”? Do they not arise from a universal law in nature which 
gives to those possessing this organization in the highest degree the 
advantage over others ? 

What is this inherent principle in nature ever aspiring for better- 
ment or improvement? What are the secret forces everywhere pre- 
disposing in this direction ? Is there not some general, universal law 
incorporated into organic life which favors such qualities? As this 
law is primarily based upon a higher or perfect standard, all its inher- 
ent or predisposing forces have an upward or improving tendency. 
Thus all who are so fortunate as to possess an organization of higher 
grade or better than others have certain advantages. In this way the 
doctrine of natural selection may be readily understood and the sur- 
vival of the fittest. 

This general law, applicable to all organic beings, resembles in 
some respects that principle found in the human system called vis 
medicatriz. It was early discovered by physicians that in case any 
part or organ in the body became injured or diseased there was a sur- 
prising recuperative power in nature of healing or curing. All the 
sound parts of the body seem to conspire together to help the part or 
organ affected. This influence to assist seems spontaneous and always 
healthful. So it is with this law of propagation—it is not only con- 
servative, but improving to all possessing more than an average share 
of the inherent forces of this law. 

Connected with this law of population there are several points 
worthy of most careful consideration. While it possesses a sure and 
permanent foundation, there are a flexibility, an elasticity, which are 
self-regulating, and display a divine wisdom and power. Such is the 
nature of this law that, in all its varied operations, it does not interfere 
with the choice and free agency of man. When the character of this 
law is fully understood, what on the one hand are the penalties at- 
tached to the violation of any part of it, and, on the other hand, what 
are the rewards for its observance, it presents to man the strongest 
possible motives for his own improvement and the advancement of 
human happiness generally. If man is created a free moral agent, 
accountable for all his acts, the law providing for the propagating of 
the species should certainly be of such a character that he can clearly 
understand its nature and sanctions. According to those theories 
on population where its increase and changes depend mainly upon 
external agents, man is made, in a great measure, a mere passive 
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agent, having but little control or responsibility in all those Important 
matters. 

If the theory here advanced is the true law of human increase, it ig 
not a mere theory or an abstract general principle, but is capable of 
almost endless application, far more than can be enumerated. It will 
enable us to understand far better the nature of man, his duties and 
responsibilities in relation to himself, to the family, to society at large, 
and particularly to his Maker. It will furnish us a guide or great 
principle by which certain practices and fashions in society, certain 
modes of education, systems of morals, acts of legislation, etc., can be 
tested. It will throw new light upon what constitutes the true grounds 
of human progress and the real sources of an advancing civilization, 

In closing this paper, it may be proper to state briefly what are the 
elements, or what is understood to constitute this law of population. 
dt is based upon a perfect development of all the organs of the human 
body, so that there shall be a perfect harmony in the performance of all 
their respective functions. It presupposes that other conditions are fa- 
vorable, such as the age, the union, and the adaptation of the married 
parties—provided no natural laws are violated or interfered with— 
there will uniformly be found with such an organization, not only the 
greatest number of children, but they will be endowed with the high- 
est amount of physical vigor, strength, and health. We should also 
expect the best development of all parts of the brain, giving balance 
and symmetry to all mental qualities, whether social, intellectual, or 
moral. It should be further added that, inasmuch as perfect standards 
are not found, the nearer this normal standard of physiology is ap- 
proached by all parties concerned, the more complete will be found the 
fulfillment of this law. 





SCIENCE IN RELATION TO THE ARTS.* 
By ©. WILLIAM SIEMENS, F. RB. 8. 


1* venturing to address the British Association from this chair, I 
feel that I have taken upon myself a task involving very serious 
responsibility. The Association has for half a century fulfilled the im- 
portant mission of drawing together, once every year, scientists from 
all parts of the country for the purpose of discussing questions of 
mutual interest, and of cultivating those personal relations which aid so 
powerfully in harmonizing views, and in stimulating concerted action 
for the advancement of science. 


A sad event casts a shadow over our gathering. While still mourn- 
ing the irreparable loss science had sustained in the person of Charles 


* Presidential Address, delivered at the Fifty-ninth Annual Meeting of the British 
Association, held at Southampton, August 23, 1882. 
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Darwin, whose bold conceptions, patient labor, and genial mind made 
him almost a type of unsurpassed excellence, telegraphic news reached 
Cambridge, just a month ago, to the effect that our Honorary Secre- 
tary, Professor F. M. Balfour, had lost his life during an attempted 
ascent of the Aiguille Blanche de Penteret. Although only thirty 

ears of age, few men have won distinction so rapidly and so deserv- 
edly. After attending the lectures of Michael Foster, he completed 
his studies of biology under Dr. Anton Dohrn at the Zodlogical Sta- 
tion of Naples in 1875. In 1878 he was elected a Fellow, and in No- 
vember last a member of Council of the Royal Society, when he was 
also awarded one of the Royal Medals for his embryological researches. 
Within a short interval of time Glasgow University conferred on him 
their honorary degree of LL. D., he was elected President of the Cam- 
bridge Philosophical Society, and, after having declined very tempting 
offers from the Universities of Oxford and Edinburgh, he accepted a 
professorship of Animal Morphology created for him by his own uni- 
versity. Few men could have borne without hurt such a stream of 
honorable distinctions, but in young Balfour genius and independence 
of thought were happily blended with industry and personal modesty ; 
these won for him the friendship, esteem, and admiration of all who 
knew him. 


Since the days of the first meeting of the Association in York in 
1831, great changes have taken place in the means at our disposal for 
exchanging views, either personally or through the medium of type. 
The creation of the railway system has enabled congenial minds to 
attend frequent meetings of those special societies which have sprung 
into existence since the foundation of the British Association, among 
which I need only name here the Physical, Geographical, Meteorologi- 
eal, Anthropological, and Linnzan, cultivating abstract science, and 
the Institution of Mechanical Engineers, the Institution of Naval Ar- 
chitects, the Iron and Steel Institute, the Society of Telegraph Engi- 
neers and Electricians, the Gas Institute, the Sanitary Institute, and 
the Society of Chemical Industry, representing applied science. These 
meet at frequent intervals in London, while others, having similar ob- 
jects in view, hold their meetings at the university towns, and at other 
centers of intelligence and industry throughout the country, giving 
evidence of great mental activity, and producing some of those very 
results which the founders of the British Association wished to see 
realized. If we consider further the extraordinary development of 
scientific journalism which has taken place, it can not surprise us when 
we meet with expressions of opinion to the effect that the British As- 
sociation has fulfilled its mission, and should now yield its place to 
those special societies it has served to call into existence. On the 
other hand, it may be urged that the brilliant success of last year’s 


_ anniversary meeting, enhanced by the comprehensive address delivered 
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on that occasion by my distinguished predecessor in office, Sir John 
Lubbock, has proved, at least, that the British Association is not dead 
in the affections of its members, and it behooves us at this, the first 
ordinary gathering in the second half-century, to consider what are 
the strong points to rely upon for the continuance of a career of guc- 
cess and usefulness. 

If the facilities brought home to our doors of acquiring scientific 
information have increased, the necessities for scientific inquiry have 
increased in a greater ratio. The time was when science was culti- 
vated only by the few, who looked upon its application to the arts 
and manufactures as almost beneath their consideration ; this they 
were content to leave in the hands of others, who, with only commer. 
cial aims in view, did not aspire to further the objects of science for 
its own sake, but thought only of benefiting by its teachings. Prog. 
ress could not be rapid under this condition of things, because the man 
of pure science rarely pursued his inquiry beyond the mere enuncia- 
tion of a physical or chemical principle, while the simple practitioner 
was at a loss how to harmonize the new knowledge with the stock of 
information which formed his mental capital in trade. 

The advancement of the last fifty years has, I venture to submit, 
rendered theory and practice so interdependent, that an intimate union 
between them is a matter of absolute necessity for our future progress,! 
Take, for instance, the art of dyeing, and we find that the discovery 
of new coloring matters derived from waste products, such as coal-tar, 
completely changes its practice, and renders an intimate knowledge of 
the science of chemistry a matter of absolute necessity to the prac- 
titioner. In telegraphy and in the new arts of applying electricity to 
lighting, to the transmission of power, and to metallurgical opera- 
tions, problems arise at every turn, requiring for their solution not 
only an intimate acquaintance with, but a positive advance upon, elee- 
trical science, as established by purely theoretical research in the labo- 
ratory. In general engineering, the mere practical art of constructing 
a machine so designed and proportioned as to produce mechanically 
the desired effect would suffice no longer. Our increased knowledge 
of the nature of the mutual relations between the different forms of 

makes us see clearly what are the theoretical limits of effect ; 
these, although beyond our absolute reach, may be looked upon as the 
asymptotes to be approached indefinitely by the hyperbolic course of 
practical progress, of which we should never lose sight. Cases arise, 
moreover, where the introduction of new materials of construction, or 
the call for new effects, renders former rules wholly insufficient. In 
all these cases practical knowledge has to go hand in hand with ad- 
vanced science in order to accomplish the desired end. 

Far be it from me to think lightly of the ardent students of nature, 
who, in their devotion to research, do not allow their minds to travel 
into the regions of utilitarianism and of self-interest. These, the high- 
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priests of science, command our utmost admiration ; but it is not to 
them that we can look for our current progress in practical science, 
much less can we look for it to the “ rule-of-thumb ” practitioner, who 
is guided by what comes nearer to instinct than to reason. It is to the 
man of science, who also gives attention to practical questions, and to 
the practitioner, who devotes part of his time to the prosecution of 
strictly scientific investigations, that we owe the rapid progress of the 
present day, both merging more and more into one class, that of pio- 
neers in the domain of Nature. It is such men that Archimedes must 
have desired when he refused to teach his disciples the art of construct- 
ing his powerful ballistic engines, exhorting them to give their atten- 
tion to the principles involved in their construction, and that Telford, 
the founder of the Institution of Civil Engineers, must have had in his 
mind’s eye when he defined civil engineering as “the art of directing 
the great sources of power in nature.” 

These considerations may serve to show that although we see the 
men of both abstract and applied science group themselves in minor 
bodies for the better prosecution of special objects, the points of con- 
tact between the different branches of knowledge are ever multiplying, 
all tending to form part of a mighty tree—the tree of modern science 
—under whose ample shadow its cultivators will find it both profitable 
and pleasant to meet, at least once a year ; and, considering that this 
tree is not the growth of one country only, but spreads both its roots 
and branches far and wide, it appears desirable that at these yearly 
gatherings other nations should be more fully represented than has 
hitherto been the case. The subjects discussed at our meetings are, 
without exception, of general interest ; but many of them bear an inter- 
national character, such as the systematic collection of magnetic, astro- 
nomical, meteorological, and geodetical observations, the formation of 
a universal code for signaling at sea, and for distinguishing light- 
houses, and especially the settlement of scientific nomenclatures and 
units of measurement, regarding all of which an international accord 
is a matter of the utmost practical importance. 

As regards the measures of length and weight it is to be regretted 
that this country still stands aloof from the movement initiated in 
France toward the close of the last century ; but, considering that in 
scientific work metrical measure is now almost universally adopted, 
and that its use has been already legalized in this country, I venture 
to hope that its universal adoption for commercial purposes will soon 
follow as a matter of course. The practical advantages of such a 
measure to the trade of this country would, I am convinced, be very 
great, for English goods, such as machinery or metal rolled to current 
sections, are now almost excluded from the Continental market, owing 
to the unit measure employed in their production. The principal im- 
pediment to the adoption of the metre consists in the strange anomaly 
that although it is legal to use that measure in commerce, and although 
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a copy of the standard metre is kept in the Standards Department of 
the Board of Trade, it is impossible to procure legalized rods repre. 
senting it, and to use a non-legalized copy of a standard in commerce 
is deemed fraudulent. Would it not be desirable that the British As- 
sociation should endeavor to bring about the use in this country of the 
metre and kilogramme, and, as a preliminary step, petition the Govern- 
ment to be represented on the International Metrical Commission, 
whose admirable establishment at Sévres possesses, independently of 
its practical work, considerable scientific interest, as a well-found 
laboratory for developing methods of precise measurement ? 


Next in importance to accurate measures of length, weight, and 
time, stand, for the purposes of modern science, those of electricity. 

The remarkably clear lines separating conductors from non-con- 
ductors of electricity, and magnetic from non-magnetic substances, 
enable us to measure electrical quantities and effects with almost 
mathematical precision ; and, although the ultimate nature of this, 
the youngest scientifically investigated form of energy, is yet wrapped 
in mystery, its laws are the most clearly established, and its measuring 
instruments (galvanometers, electrometers, and magnetometers), are 
among the most accurate in physical science. Nor could any branch 
of science or industry be named in which electrical phenomena do not 
occur, to exercise their direct and important influence. 

If, then, electricity stands foremost among the exact sciences, it 
follows that its unit measures should be determined with the utmost 
accuracy. Yet, twenty years ago, very little advance had been made 
toward the adoption of a rational system. Ohm had, it is true, given 
us the fixed relations existing between electromotive force, resistance, 
and quantity of current ; Joule had established the dynamical equiva- 
lent of heat and electricity; and Gauss and Weber had proposed their 
elaborate system of absolute magnetic measurement. But these in- 
valuable researches appeared only as isolated efforts, when, in 1862, 
the Electric Unit Committee was appointed by the British Association, 
at the instance of Sir William Thomson, and it is to the long-continued 
activity of this committee that the world is indebted for a consistent 
and practical system of measurement, which, after being modified in 
details, received universal sanction last year by the International Elec- 
trical Congress assembled at Paris. 

At this congress, which was attended officially by the leading 
physicists of all civilized countries, the attempt was successfully made 
to bring about a union between the statical system of measurement 
that had been followed in Germany and some other countries and the 
magnetic or dynamical system developed by the British Association, 
also between the geometrical measure of resistance, the (Werner) 
Siemens unit, that had been generally adopted abroad, and the British 
Association unit, intended as a multiple of Weber’s absolute unit, 
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though not entirely fulfilling that condition. The congress, while 
adopting the absolute system of the British Association, referred the 
final determination of the unit measure of resistance to an interna- 
tional committee, to be appointed by the representatives of the several 
governments ; they decided to retain the mercury standard for repro- 
duction and comparison, by which means the advantages of both sys- 
tems are happily combined, and much valuable labor is utilized ; only, 
instead of expressing electrical quantities directly in absolute measure, 
the congress has embodied a consistent system, based on the Ohm, in 
which the units are of a value convenient for practical measurements. 
In this, which we must hereafter know as the “ practical system,” as 
distinguished from the “absolute system,” the units are named after 
leading physicists, the Ohm, Ampére, Volt, Coulomb, and Farad. 

I would venture to suggest that two further units might, with ad- 
vantage, be added to the system decided on by the International Con- 
gress at Paris. The first of these is the unit of magnetic quantity or 
pole. It is of much importance, and few will regard otherwise than 
with satisfaction the suggestion of Clausius that the unit should be 
called a “ Weber,” thus retaining a name most closely connected with 
electrical measurements, and only omitted by the congress in order to 
avoid the risk of confusion in the magnitude of the unit current with 
which his name had been formerly associated. 

The other unit I should suggest adding to the list is that of power. 
The power conveyed by a current of an Ampére through the difference 
of potential of a Volt is the unit consistent with the practical system. 
It might be appropriately called a Watt, in honor of that master-mind 
in mechanical science, James Watt. He it was who first had a clear 
physical conception of power, and gave a rational method of measur- 
ing it. A Watt, then, expresses the rate of an Ampére multiplied by 
a Volt, while a horse-power is 746 Watts, and a Cheval de Vapeur 


735. 

The system of electro-magnetic units would then be : 
1, Weber, the unit of magnetic quantity = 10° C. G.S. units. 
2. Ohm, S ® resistance = 10° = 
3. Volt, ad “ electromotive force = 10° os 
4. Ampére, “ 4s current = 10° s 
5. Coulomb, “ ” quantity = 10" a 
6. Waitt, “ si power = 10° - 
7. Farad, - . capacity = 10-* = 


Before the list can be looked upon as complete two other units may 
have to be added, the one expressing that of magnetic field, and the 
other of heat in terms of the electro-magnetic system. Sir William 
Thomson suggested the former at the Paris congress, and pointed out 
that it would be proper to attach to it the name of Gauss, who first 
theoretically and practically reduced observations of terrestrial mag- 
netism to absolute measure. A Gauss will, then, be defined as the 
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intensity of field produced by a Weber at a distance of one centimetre ; 
and the Weber will be the absolute C. G. 8. unit strength of magnetic 
pole. Thus the mutual force between two ideal point-poles, each of 
one Weber strength held at unit distance asunder, will be one dyne; 
that is to say, the force which, acting for a second of time on a 
gramme of matter, generates a velocity of one centimetre per second, 

The unit of heat has hitherto been taken variously as the heat re- 
quired to raise a pound of water at the freezing-point through 1° Fahr, 
or Cent., or, again, the heat necessary to raise a kilogramme of water 
1° Cent. The inconvenience of a unit so entirely arbitrary is sufii- 
ciently apparent to justify the introduction of one based on the elec- 
tro-magnetic system, viz., the heat generated in one second by the 
current of an Ampére flowing through the resistance of an Ohm. In 
absolute measure its value is 10’ C. G. S. units, and, assuming Joule’s 
equivalent as 42,000,000, it is the heat necessary to raise 0°238 gramme 
of water 1° Cent., or, approximately, the ;j55 part of the arbitrary 
unit of a pound of water raised 1° Fahr., and the zy45 of the kilo- 
gramme of water raised 1° Cent. Such a heat unit, if found accept- 
able, might with great propriety, I think, be called the Joule, after 
the man who has done so much to develop the dynamical theory of 
heat. 

Professor Clausius urges the advantages of the statical system of 
measurement for simplicity, and shows that the numerical values of 
the two systems can readily be compared by the introduction of a 
factor which he proposes to call the critical velocity ; this Weber has 
already shown to be nearly the same as the velocity of light. It is 
not immediately evident how, by the introduction of a simple multi- 
ple, signifying a velocity, the statical can be changed into dynamical 
values, and I am indebted to my friend Sir William Thomson for an 
illustration which struck me as remarkably happy and convincing. 
Imagine a ball of conducting matter so constituted that it can at 
pleasure be caused to shrink. Now let it first be electrified and left 
insulated with any quantity of electricity on it. After that, let it be 
connected with the earth by an excessively fine wire or a not perfectly 
dry silk fiber ; and let it shrink just so rapidly as to keep its potential 
constant, till the whole charge is carried off. The velocity with which 
its surface approaches its center is the electrostatic measure of the con- 
ducting power of the fiber. Thus we see how “conducting power” 
is, in electrostatic theory, properly measured in terms of a velocity. 
Weber has shown how, in electromagnetic theory, the resistance, or 
the reciprocal of the conducting power of a conductor, is properly 
measured by a velocity. The critical velocity, which measures the 
conducting power in electrostatic reckoning and the resistance in elec- 
tromagnetic, of one and the same conductor, measures the number of 
electrostatic units in the electromagnetic unit of electric quantity. _, 

Without waiting for the assembling of the International Commit- 
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tee, charged with the final determination of the Ohm, one of its most 
distinguished members, Lord Rayleigh, has, with his collaborateure, 
Mrs. Sidgwick, continued his important investigation in this direction 
at the Cavendish Laboratory, and has lately placed before the Royal 
Society a result which will probably not be surpassed in accuracy. 
His redetermination brings him into close accord with Dr. Werner 
Siemens, their two values of the mercury unit being 0°95418 and 
09536 of the B. A. unit respectively, or 1 mercury unit = 0°9413 x 10° 
c. G.S. units. 

Shortly after the publication of Lord Rayleigh’s recent results, 
Messrs. Glazebrook, Dodds, and Sargant, of Cambridge, communicated 
to the Royal Society two determinations of the Ohm, by different 
methods ; and it is satisfactory to find that their final values differ 
only in the fourth decimal, the figures being, according to 





, ites Earth Quadrant 
Lord Rayleigh........ 1 Ohm = 0°98651 os 
Messrs. Glazebrook, etc. = 0°986439 = 


Professor E. Wiedemann, of Leipsic, has lately called attention to 
the importance of having the Ohm determined in the most accurate 
manner possible, and enumerates jour distinct methods, all of which 
should unquestionably be tried with a view of obtaining concordant 
results, because upon its accuracy will depend the whole future system 
of measurement of energy of whatever form. 


The word “energy” was first used by Young in a scientific sense, 
and represents a conception of recent date, being the outcome of the 
labors of Carnot, Mayer, Joule, Grove, Clausius, Clerk - Maxwell, 
Thomson, Stokes, Helmholtz, Macquorn-Rankine, and other laborers, 
who have accomplished for the science regarding the forces in nature 
what we owe to Lavoisier, Dalton, Berzelius, Liebig, and others, as 
regards chemistry. In this short word “energy ” we find all the efforts 
in nature, including electricity, heat, light, chemical action, and dy- 
namics, equally represented, forming, to use Dr. Tyndall’s apt expres- 
sion, so many “modes of motion.” It will readily be conceived that, 
when we have established a fixed numerical relation between these 
different modes of motion, we know beforehand what is the utmost 
result we can possibly attain in converting one form of energy into 
another, and to what extent our apparatus for effecting the conversion 
falls short of realizing it. The difference between ultimate theoretical 
effect and that actually obtained is commonly called loss, but, consid- 
ering that energy is indestructible, represents really secondary effect 
which we obtain without desiring it. Thus friction in the working 
parts of a machine represents a loss of mechanical effect, but is a gain 
of heat, and in like manner the loss sustained in transferring electrical 
energy from one point to another is accounted for by heat generated 











ne 
‘ 
aay 
¥ 
— 
ti 
4 
-y 
4 
wey 
es 
SS 








56 THE POPULAR SCIENCE MONTHLY. 


in the conductor. It sometimes suits our purpose to augment the 
transformation of electrical into heat energy at certain points of the 
circuit when the heat-rays become visible, and we have the incandeg- 
cent electric light. In effecting a complete severance of the con. 
ductor for a short distance, after the current has been established, a 
great local resistance is occasioned, giving rise to the electric 
arc, the highest development of heat ever attained. Vibration is an- 
other form of lost energy in mechanism, but who would call it a logs 
if it proceeded from the violin of a Joachim or a Norman-Neruda? 
Electricity is the form of energy best suited for transmitting an 
effect from one place to another ; the electric current passes through 
certain substances—the metals—with a velocity limited only by the 
retarding influence caused by electric charge of the surrounding dielec- 
tric, but approaching probably under favorable conditions that of radi- 
ant heat and light, or 300,000 kilometres per second ; it refuses, how- 
ever, to pass through oxidized substances, glass, gums, or through 
gases except when in a highly rarefied condition. It is easy, there- 
fore, to confine the electric current within bounds, and to direct it 
through narrow channels of extraordinary length. The conducting 
wire of an Atlantic cable is such a narrow channel: it consists of a 
copper wire, or strand of wires, five mm.-in diameter, by nearly 5,000 
kilometres in length, confined electrically by a coating of gutta-percha 
about four mm. in thickness. The electricity from a small galvanic 
battery passing into this channel prefers the long journey to America 
in the good conductor, and back through the earth, to the shorter 
journey across the four mm. in thickness of insulating material. By 
an improved arrangement the alternating currents employed to work 
long submarine cables do not actually complete the circuit, but are 
merged in a condenser at the receiving station after having produced 
their extremely slight but certain effect upon the receiving instrument, 
the beautiful siphon recorder of Sir William Thomson. So perfect 
is the channel and so precise the action of both the transmitting and 
receiving instruments employed, that two systems of electric.signals 
may be passed simultaneously through the same cable in opposite 
directions, producing independent records at either end. By the ap- 
plication of this duplex mode of working to the direct United States 
cable under the superintendence of Dr. Muirhead, its transmitting 
power was increased from twenty-five to sixty words a minute, being 
equivalent to about twelve currents or primary impulses per second. 
In transmitting these impulse-currents simultaneously from both ends 
of the line, it must not be imagined, however, that they pass each 
other in the manner of liquid waves belonging to separate systems ; 
such a supposition would involve momentum in the electric flow, and 
although the effect produced is analogous to such an action, it rests 
upon totally different grounds—namely, that of a local circuit at each 
terminus being called into action automatically whenever two similar 
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currents are passed into the line simultaneously from both ends. In 
extending this principle of action, quadruplex telegraphy has been 
rendered possible, although not yet for long submarine lines. 

The minute currents here employed are far surpassed as regards 
delicacy and frequency by those revealed to us by that marvel of the 
present day, the telephone. The electric currents caused by the vibra- y 
tions of a diaphragm acted upon by the human voice naturally vary 
in frequency and intensity according to the number and degree of 
those vibrations, and each motor-current, in exciting the electro-magnet 
forming part of the receiving instrument, deflects the iron diaphragm 
occupying the position of an armature to a greater or smaller extent 
according to its strength. Savart found that the fundamental 
springs from four hundred and forty complete vibrations in a second, 
but what must be the frequency and modulations of the motor-current 
and of magnetic variations necessary to convey to the ear, through the 
medium of a vibrating armature, such a complex of human voices and 
of musical instruments as constitutes an opera performance! And yet 
such performances could be distinctly heard and even enjoyed as an 
artistic treat by applying to the ears a pair of the double telephonic 
receivers at the Paris Electrical Exhibition, when connected with a 
pair of transmitting instruments in front of the foot-lights of the Grand 
Opera. In connection with the telephone, and with its equally remark- 
able adjunct the microphone, the names of Riess, Graham Bell, Edi- 
son, and Hughes will ever be remembered. 

Considering the extreme delicacy of the currents working a tele- 
phone, it is obvious that those caused by induction from neighboring 
telegraphic line wires would seriously interfere with the former, and 
mar the speech or other sounds produced through their action. To 
avoid such interference the telephone-wires if suspended in the air 
require to be placed at some distance from telegraphic line wires, and 
to be supported by separate posts. Another way of neutralizing inter- 
ference consists in twisting two separately insulated telephone-wires 
together, so as to form a strand, and in using the two conductors as a 
metallic circuit to the exclusion of the earth; the working current 
will, in that case, receive equal and opposite inductive influences, and 
will, therefore, remain unaffected by them. On the other hand, two 
insulated wires instead of one are required for working one set of in- 
struments, and a serious increase in the cost of installation is thus 
caused. To avoid this, Mr. Jacob has lately suggested a plan of com- 
bining pairs of such metallic circuits again into separate working pairs, 
and these again with other working pairs, whereby the total number 
of telephones capable of being worked without interference is made to 
equal the total number of single wires employed. The working of 
telephones and telegraphs in metallic circuit has the further advantage 
that matual volta induction between the outgoing and returning cir- 
rents favors the transit, and neutralizes, on the other hand, the retard- 
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ing influence caused by charge in under-ground or submarine conduct- 
ors. These conditions are particularly favorable to under-ground line 
wires, which possess other important advantages over the still prevail- 
ing over-ground system, in that they are unaffected by atmospheric 
electricity, or by snow-storms and heavy gales, which at not very rare 
intervals of time put us back to pre-telegraphic days, when the letter- 
carrier was our swiftest messenger. 

The under-ground system of telegraphs, first introduced into Ger- 
many by Werner Siemens in the years 1847-48, had to yield fora 
time to the over-ground system owing to technical difficulties, but it 
has been again resorted to within the last four years, and multiple land 
cables of solid construction now connect all the important towns of 
that country. The first cost of such a system is no doubt considerable 
(being about £38 per kilometre of conductor as against £8 10s. the cost 
of land lines) ; but, as the under-ground wires are exempt from frequent 
repairs and renewals, and as they insure continuity of service, they are 
decidedly the cheaper and better in the end. The experience afforded 
by the early introduction of the under-ground system in Germany was 
not, however, without its beneficial results, as it brought to light the 
phenomena of lateral induction, and of faults in the insulating coating, 
matters which had to be understood before submarine telegraphy could 
be attempted with any reasonable prospect of success. 

Regarding the transmission of power to a distance, the electric cur- 
rent has now entered the lists in competition with compressed air, the 
hydraulic accumulator, and the quick-running rope as used at Schaff- 
hausen to utilize the power of the Rhine-fall. The transformation of 
electrical into mechanical energy can be accomplished with no further 
loss than is due to such incidental causes as friction and the heating of 
wires ; these in a properly designed dynamo-electric machine do not 
exceed 10 per cent, as shown by Dr. John Hopkinson, and, judging 
from recent experiments of my own, a still nearer approach to ultimate 
perfection is attainable. Adhering, however, to Dr. Hopkinson’s de- 
termination for safety’s sake, and assuming the same percentage in 
reconverting the current into mechanical effect, a total loss of 19 
per cent results. To this loss must be added that through electrical 
resistance in the connecting line wires, which depends upon their 
length and conductivity, and that due to heating by friction of the 
working parts of the machine. Taking these as being equal to the 
internal losses incurred in the double process of conversion, there re- 
mains a useful effect of 100 — 38 = 62 per cent, attainable at a distance, 
which agrees with experimental results, although in actual practice it 
would not be safe at present to expect more than 50 per cent of ulti- 
mate useful effect, to allow for all mechanical losses. 

In using compressed air or water for the transmission of power, the 
loss can not be taken at less than 50 per cent, and as it depends upon 
fluid resistance it increases with distance more rapidly than in the case 
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of electricity. Taking the loss of effect in all cases as 50 per cent, 
electric transmission presents the advantage that an insulated wire 
does the work of a pipe capable of withstanding high internal pressure, 
which latter must be more costly to put down and to maintain. A 
second metallic conductor is required, however, to complete the elec- 
trical circuit, as the conducting power of the earth alone is found un- 
reliable for passing quantity currents, owing to the effects of polariza- 
tion ; but, as this second conductor need not be insulated, water or gas 
pipes, railway metals, or fencing-wire, may be called into requisition 
for the purpose. The small space occupied by the electro-motor, its 
high working speed, and the absence of waste products, render it 
specially available for the general distribution of power to cranes and 
light machinery of every description. A loss of effect of 50 per cent 
does not stand in the way of such applications, for it must be remem- 
bered that a powerful central engine of best construction produces 
motive-power with a consumption of two pounds of coal per horse- 
power per hour, whereas small engines distributed over a district would 
consume not less than five ; we thus see that there is an advantage in 
favor of electric transmission as regards fuel, independently of the 
saving of labor and other collateral benefits. 

To agriculture, electric transmission of power seems well adapted 
for effecting the various operations of the farm and fields from one 
center. Having worked such a system myself in combination with 
electric lighting and horticulture for upward of two years, I can speak 
with confidence of its economy, and of the facility with which the 
work is accomplished in charge of untrained persons. 

As regards the effect of the electric light upon vegetation there is 
little to add to what was stated in my paper read before Section A last 
year, and ordered to be printed with the report, except that, in experi- 
menting upon wheat, barley, oats, and other cereals sown in the open 
air, there was a marked difference between the growth of the plants 
influenced and those uninfluenced by the electric light. This was not 
very apparent till toward the end of February, when, with the first 
appearance of mild weather, the plants, under the influence of an elec- 
tric lamp of 4,000 candle-power placed about five metres above the 
surface, developed with extreme rapidity, so that by the end of May 
they stood above four feet high, with the ears in full bloom, when 
those not under its influence were under two feet in height, and showed 
no sign of the ear. 

In the electric railway first constructed by Dr. Werner Siemens, at 
Berlin, in 1879, electric energy was transmitted to the moving carriage 
or train of carriages through the two rails upon which it moved, these 
being sufficiently insulated from each other by being placed upon well- 
creosoted cross-sleepers. At the Paris Electrical Exhibition, the cur- 
rent was conveyed through two separate conductors making sliding or 
rolling contact with the carriage, whereas in the electric railway now 
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in course of construction in the north of Ireland (which when com- 
pleted will have a length of twelve miles) a separate conductor will be 
provided by the side of the railway, and the return circuit completed 
through the rails themselves, which in that case need not be insulated ; 
secondary batteries will be used to store the surplus energy created in 
running down-hill, to be restored in ascending steep inclines, and for 
passing roadways where the separate insulated conductor is not practi- 
cable. The electric railway possesses great advantages over horse 
or steam power for towns, in tunnels, and in all cases where natural 
sources of energy, such as water-falls, are available ; but it would not 
be reasonable to suppose that it will in its present condition compete 
with steam propulsion upon ordinary railways. The transmission of 
power by means of electric conductors possesses the further advantage 
over other means of transmission that, provided the resistance of the 
rails be not very great, the power communicated to the locomotive 
reaches its maximum when the motion is at its minimum—that is, in 
commencing to work, or when encountering an exceptional resistance 
—whereas the utmost economy is produced in the normal condition of 
working when the velocity of the power-absorbing nearly equals that of 
the current-producing machine. 

The deposition of metals from their solutions is perhaps the oldest 
of all useful applications of the electric current, but it is only in very 
recent times that the dynamo-current has been practically applied to 
the refining of copper and other metals, as now practiced at Birming- 
ham and elsewhere, and upon an exceptionally large scale at Ocker, in 
Germany. ‘The dynamo-machine there employed was exhibited at 
the Paris Electrical Exhibition by Dr. Werner Siemens, its peculiar 
feature being that the conductors upon the rotating armature con- 
sisted of solid bars of copper thirty mm. square, in section, which were 
found only just sufficient to transmit the large quantity of electricity 
of low tension necessary for this operation. One such machine con- 
suming four-horse power deposits about three hundred kilogrammes of 
copper per twenty-four hours ; the motive-power at Ocker is derived 
from a water-fall. 

Electric energy may also be employed for heating purposes, but in 
this case it would obviously be impossible for it to compete in point of 
economy with the direct combustion of fuel for the attainment of ordi- 
nary degrees of heat. Bunsen and Sainte-Claire Deville have taught us, 
however, that combustion becomes extremely sluggish when a tem- 
perature of 1,800° C. has been reached, and for effects at temperatures 
exceeding that limit the electric furnace will probably find advanta- 
geous applications. Its specific advantage consists in being appar- 
ently unlimited in the degree of heat attainable, thus opening out a 
new field of investigation to the chemist and metallurgist. Tungsten 
has been melted in such a furnace, and eight pounds of platinum have 
been reduced from the cold to the liquid Gondition in twenty minutes. 
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The largest and most extensive application of electric energy at the 
present time is to lighting, but, considering how much has of late been 
said and written for and against this new illuminant, I shall here con- 
fine myself to a few general remarks. Joule has shown that, if an elec- 
tric current is passed through a conductor, the whole of the energy lost 
by the current is converted into heat ; or, if the resistance be localized, 
into radiant energy comprising heat, light, and actinic rays. Neither 
the low heat-rays nor the ultra-violet of highest refrangibility affect 
the retina, and may be regarded as lost energy, the effective rays being 
those between the red and violet of the spectrum, which in their com- 
bination produce the effect of white light. 

Regarding the proportion of luminous to non-luminous rays pro- 
ceeding from an electric are or incandescent wire, we have a most 
valuable investigation by Dr. Tyndall, recorded in his work on “ Ra- 
diant Heat.” Dr. Tyndall shows that the luminous rays from a plati- 
num wire heated to its highest point of incandescence, which may be 
taken at 1,700° C., formed yy part of the total radiant energy emit- 
ted, and j, part in the case of an are-light worked by a battery of 
50 Grove’s elements. In order to apply these valuable data to the 
cease of electric lighting by means of dynamo-currents, it is necessary 
in the first place to determine what is the power of 50 Grove’s ele- 
ments of the size used by Dr. Tyndall, expressed in the practical scale 
of units as now established. From a few experiments lately under- . 
taken for myself, it would appear that 50 such cells have an electro- 
motive force of 98°5 Volts, and an internal resistance of 13°5 Ohms, 
giving a current of 73 Ampéres when the cells are short-circuited. 
The resistance of a regulator such as Dr. Tyndall used in his experi- 
ments may be taken at 10 Ohms, the current produced in the are would 
be Boo = 4 Ampéres (allowing one Ohm for the leads), and the 
power consumed 10 x 4° = 160 Watts ; the light power of such an are 
would be about 150 candles, and, comparing this with an are of 3,308 


candles produced by 1,162 Watts, we find that ( aa) i. e., 7°3 times 


the electric energy produce (i e., 22 times the amount of light 


measured horizontally. If, therefore, in Dr. Tyndall’s arc ;, of the radi- 
ant energy emitted was visible as light, it follows that in a powerful are 


of 3,300 candles, lore” or fully 4, are luminous rays. In the case 


of the incandescent light (say a Swan light of twenty-candle power) 
we find in practice that nine times as much power has to be expended 
as in the case of the arc-light ; hence 4x 4= 4 part of the power is 
given out as luminous rays, as against J, in Dr. Tyndall’s incandes- 
cent platinum—a result ently approximate considering the wide 
difference of conditions un@€r which the two are compared. 
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These results are not only of obvious practical value, but they seem 
to establish a fixed relation between current, temperature, and light 
produced, which may serve as a means to determine temperatures ex. 
ceeding the melting-point of platinum with greater accuracy than hag 
hitherto been possible by actinimetric methods in which the thickness 
of the luminous atmosphere must necessarily exercise a disturbing in- 
fluence. It is probably owing to this circumstance that the tempera- 
ture of the electric arc as well as that of the solar photosphere has fre- 
quently been greatly overestimated. 

The principal argument in favor of the electric light is furnished 
by its immunity from products of combustion which not only heat the 
lighted apartments, but substitute carbonic acid and deleterious sul- 
phur compounds for the oxygen upon which respiration depends ; the 
electric light is white instead of yellow, and thus enables us to see 
pictures, furniture, and flowers as by daylight ; it supports growing 
plants instead of poisoning them, and by its means we can carry on 
photography and many other industries at night as well as during the 
day. The objection frequently urged against the electric light, that 
it depends upon the continuous motion of steam or gas engines, which 
are liable to accidental stoppage, has been removed by the introduction 
into practical use of the secondary battery ; this, although not embody- 
ing a new conception, has lately been greatly improved in power and 
constancy by Planté, Faure, Volckmar, Sellon, and others, and promises 
to accomplish for electricity what the gas-holder has done for the sup- 
ply of gas and the accumulator for hydraulic transmission of power. 

It can no longer be a matter of reasonable doubt, therefore, that 
electric lighting will take its place as a public illuminant, and that, 
even though its cost should be found greater than that of gas, it will 
be preferred for the lighting of drawing-rooms and dining-rooms, thea- 
tres and concert-rooms, museums, churches, warehouses, show-rooms, 
printing establishments, and factories, and also the cabins and engine- 
rooms of passenger-steamers. In the cheaper and more powerful form 
of the arc-light, it has proved itself superior to any other illuminant 
for spreading artificial daylight over the large areas of harbors, rail- 
way-stations, and the sites of public works. When placed within a 
holophote the electric lamp has already become a powerful auxiliary 
in effecting military operations both by sea and land. 

The electric light may be worked by natural sources of power such 
as water-falls, the tidal wave, or the wind, and it is conceivable that 
these may be utilized at considerable distances by means of metallic 
conductors. Some five years ago I called attention to the vastness of 
those sources of energy, and the facility offered by electrical conduc- 


tion in rendering them available for lighting and power-supply, while . 


Sir William Thomson made this important matter the subject of his 


admirable address to Section 4 last year .” and dealt with it in — 


an exhaustive manner. 
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The advantages of the electric light and of the distribution of 
power by electricity have lately been recognized by the British Gov- 
ernment, who have just passed a bill through Parliament to facilitate 
the establishment of electrical conductors in towns, subject to certain 
regulating clauses to protect the interests of the public and of local 
authorities. Assuming the cost of electric light to be practically the 
same as gas, the preference for one or other will in each application 
be decided upon grounds of relative convenience, but I venture to 
think that gas-lighting will hold its own as the poor man’s friend. 


[To be continued.] 





PHYSIOGNOMIC CURIOSITIES. 


By FELIX L. OSWALD, M. D. 


Bo besides these local ideals (referred to in the preceding num- 
ber), there is an international standard of beauty which has sur- 
vived the mutations in other canons of taste. Athenzus mentions the 
ingredients of a once-famous sea-fish sauce, and the attempt to try his 
receipt nearly suffocated the courtiers of Queen Christina with nausea 
and laughter. Petronius, surnamed the Arbiter of Elegance, would be 
kicked out by any modern publisher of obscene literature. The Greeks 
admired the knife-grinder music of the tree-cicada, and their own 
melodies would probably rout an American audience, but we all can 
appreciate the merits of their sculptured paragons ; their Venus would 
bag the prize-committee of an Alaska squaw-fair, as she captured the 
stout knight Tannhauser. 

“ Beautiful features are the credentials by which Nature introduces 
her representatives,” says Wieland. Beauty is superior fitness, as @ 
Darwinian would say, and in this respect, too, the pre-eminence of the 
ancient Greeks was probably the outcome of their general physical and 
mental superiority to their fellow-men, though they themselves be- 
lieved in the existence of a chemical pan-cosmetic. In the trial of the 
arch-quack Cagliostro, it came out that, during the twelve years from 
1765—'77, he had realized three million-francs from the sale of his 
“Recipe for Beauty,” a recipe which has been more eagerly searched 
for than the philosopher’s stone, or the secret of longevity. Andreas 
Cisalpinus made the notable discovery that an ointment of crushed 
locusts and misletoe-juice would treble the charms of the fairest woman. 
“What must I do to become very beautiful?” the damsel in “Don 
Quixote ” asks the enchanted Moor’s head. “ Que seas muy honrada— 


_ be very continent,” replies the head. Paracelsus recommends meadow- 


dew, gathered in the morning while the May-moon is on the increase ; 
and Montaigne inquires i e habits of the most well-favored tribes 
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of every country, but confesses that the problem is rather an evasive 
one, the coast-dwellers of Sweden being as distinguished for their come- . 
liness as the highlanders of Aragon, and the Normandy cider-drinkers 

not less than the Tuscan wine-drinkers. His only general rule, however, 
still holds good : that out-door dwellers are never wholly ill-favored, 
nor in-door workers altogether lovely ; and we might say the same of 
alcohol-drinkers and total abstainers: the schnapps-worshiping na- 
tives of the Tyrolese highlands make amends by their active out-door 
life, as Lowell factory-girls by their teetotalism. There is a good deal 
in race, though. “ Angeli sunt ; non Angli,” Pope Stephen III wrote 
more than a thousand years ago to Archbishop Cuthbert, who had sent 
him a batch of Anglo-Saxon neophytes, and a trace of the same angelic 
features may still be recognized among the little ragamuffins of many 
a Schleswig-Holstein coast-village, where men subsist on brandy, 
cheese, and sour rye-bread. Their neighbors, the Pomeranians, are a 
manful if not celestial generation, and, in spite of their dreary moor- 
lands, very fond of out-door sports. But farther east Nature suc- 
cumbs to art, and the northern Russians are about as outrageously ) 
unprepossessing as indoor-life and a combination of all vices could 
make the image of the Creator. Extremes meet, though, and their 
Emperor has the honor of commanding twelve regiments of the most 
godlike men of the present world—the lance-cuirassiers of the body- 
guard, recruited in the highlands of Lesghia and Daghestan. Nearly 
all the natives of the Caucasus have that fatal gift of beauty which 
made their land the favorite hunting-ground of the harem-agents, and 
this gave the Czar a pretext for treating it as a Turkish dependency. | 
But no social degradation could counteract the combined influence of 
the Caucasian climate, hardy habits, temperance, and frugality, for the 
Circassian mountaineers are teetotalers by religion and vegetarians by 
preference—figs, honey, barley-cakes, and milk, being the staples of 
their diet. They are physically self-made men, for their language 
proves that their ancestors were Turanians—first-cousins of the owl- 
faced nomads of the Mongolian steppe. 

Pernetti believes that “the study of physiognomy has been neglected 
since men began to neglect their good looks, to which the classic nations 
attached an importance which we can nowadays hardly comprehend.” 
Since Pernetti confines his remarks to his own sex we may plead guilty 
to his indictment, and it is true that the ancients combined their hero- 
ies with a good deal of Beau-Brummelism. “He abuses the right of a . 
man to be ugly,” Madame de Staél said of one of her admirers, but the } a: 
ancient Greeks denied that right altogether, and their intolerance in ry 
this respect seems to have surpassed anything one could mention of 
contemporary notions, though it may be true that the military acade- 
mies of Prussia and Saxony make homeliness a bar to admission.. . 
Even Plato, in his “Republic,” advises me reve to oppose | vel | 
habits that might tend to lower the of physical esthetics; — 
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Zopyrus berated Socrates as if he had caught a pickpocket ; nay, the 
Spartan Gerontes fined one of their kings for courting a thick-set lady, 
because “they could not permit him to afflict the state with a race of 
undersized princes.” In the record of the battle of Plateza, a certain 
Callicrates is mentioned simply because he was the fairest of all the 
Greeks who fought on that day ; and Plutarch speaks of a slave whom 
Nicias set free for winning the applause of all Athens in a play (or 
religious festival), where he enacted the réle of the Bacchus Methystes ; 
and even more amazing is what Strabo tells us of one Philippus, who 
joined in the expedition of Doricus against Erix, and who, after hay- 
ing been slain and stripped by the people of Segeste, was taken up and 
grandly buried by his foes, and long afterward worshiped as a demi- 
god, on account of his great beauty. 

But the nil admirari is not always a voluntary virtue. De Lagny, 
in his account of a visit to the eastern tribes of Circassia, describes the 
horrible sight of a battle-field in the rocky valley of Halistan, where 
the day before six Russian regiments had been routed by the Lesghian 
mountaineers. “But the victory was dearly bought,” says he; “in 
the bed of the river, and all along the northern shore, we found the 
unburied bodies of the heroes who had died in defense of their coun- 
try. R—— was overcome by the sight, and asked us to hurry on, 
but on the outskirts of a chestnut-grove, that shades the valley of a 
tributary creek, he suddenly stopped, and soon we were all assembled 
around the body of a Lesghian warrior, who had fallen, with a bullet 
through his head, at the foot of a shattered tree. The man wore the 
green scarf of his tribe, and, from the profusion of ornaments on his 
belt and his neck, seemed to have been a chieftain among his com- 
panions. Yet it was not his grotesque attire, nor his form, which was 
that of a Hercules, which held us spellbound—it was his face, a face 
which in manly beauty exceeded anything Phidias or Thorwaldsen 
ever expressed in marble. We stood around, almost immovable, as 
men will before a phenomenon they may see once and no more. No 
one spoke a word, till Surgeon Herbert, of the Chasseurs d’Afrique, 
broke the silence ; baring his head—“ Hats off, messieurs ; voici Pimage 
de Dieu—we stand before the image of God!” 

The Duke de Rohan used to say that “it had pleased Providence 
to put something between the eyes of a French cavalier which a ple- 
beian could not look at without quailing.” The guillotine seems to 
have settled that difficulty, but it is true that there is an innate maj- 
esty in some faces which commands the respect even of those who 
would decline to recognize any other claims to superior rank, not ex- 
cepting those of an established reputation. For some reason or other 
—possibly the all-pervading hypocrisy of our Western civilization— 
this vultws majestatis has almost become a monopoly of the Moham- 
medan nations. During the revolt of the Wahabees, the commander 
of the sectarian army had fgequent occasion to notice the efficiency 

Vou. xx11.—5 ; 
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a 
| one Aboo Arish, a subaltern officer, whose stern command and intrepid 


: 

bearing had often retrieved the fortune of a doubtful battle ; and after 
the close of the war it occurred to him to utilize the stentorian talent 
of his lieutenant in a different way. He made him the coadjutor of >! 4 

his envoy to the neighboring chieftains, and had no cause to regret his . 
| appointment, for, even on occasions that would have foiled the strategy ; 
| of a European diplomat, the mere presence of Aboo Arish never failed , 
_ to overawe the council of a hostile tribe. 

This power of a physiognomic majesty is well illustrated by another 
story from the Caucasus, which I find in Lermontoff’s history of the 
eventful campaign that ended with the capture of the prophet-chieftain, 
Shamyl ben Haddin, on the plateau of Ghunib, September 10, 1859, 
Eighteen hundred against twenty-six thousand, his men had defended 
themselves from early morning till after noon, and, when his ammu- 
nition was exhausted, began to hurl rocks and cannon from the para- 
pets. But toward evening the citadel was taken by storm, and the 
survivors of the garrison were led forth, torn and bleeding, but re- 
solved to die game. The officers of the Russian headquarters had 
adjourned for supper, as soon as the bloody work was done, but, when 
the commanding officer was notified that the great chieftain was among 
the prisoners, he gave orders to conduct him at once into his presence, 
A noise of boisterous mirth greeted the arrival of Shamyl when his ‘ 
escort halted before the commander’s tent, but when he stood in the 
presence of his captors, like Ormuz before the court of Ahriman, a 
deep silence came over the assembly, and the insolent Junkers of Ba- 
ryatinski’s staff involuntarily rose to their feet, as if they felt the pres- 
ence of a superior being ! 

“When he contracted his eyebrows, his look could assume a pene- 
trative force that I have never seen equaled,” says Lermontoff. Ma- 
rius and Robert Burns had such eyes, and also Vasco de Gama, él de | 
los ojos terribles, who “could read a face like an open book,” and once | 

wa quelled the spokesmen of a mutinous crew by simply keeping them 
- |. under the fire of that terrible gaze. { 
a _ How men can be affected by excessive ugliness history illustrates by 
many amusing examples. We have already referred to the nose of the 
first Hapsburger, which came so near defeating his nomination ; but, if 
the descriptions of Caliph Walid’s face are authentic, he was lucky that 
_ his accession to the throne of the Prophet did not depend upon the 
votes of men with physiognomic prejudices. His nose was crooked 
and sharp like a reaping-hook, his cheeks so tumid that “they could 
be seen from behind” ; his mouth was atrocious, and, to put-a finishing 
touch to the portrait, Abulfeda informs us that he was marked by the 
small-pox as man was never marked before, “ pits like auger-holes” diss = 
tributed-over his face from ear to ear. . 
“ Non cuique datum est habere nasum ; another Eastern potentate, — 
Ghengis Khan, had no nose to speak of, and was othetwina o A 
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fully ugly that he-found it easy to pass for a superhuman or subter- 
: human being. His next neighbors, the original Huns, were actually 
t believed to derive their origin from a diabolical liaison of the Scythian 
® 4 witches ; such at least was the theory of the Visigoths, who, barbarians 
though they were, enjoyed more than the average share of physical 
beauty, and were altogether overcome by the aspect of those Turanian 
i fiends. “In many a battle,” says Jornandes, “the warriors who had 
withstood the onset of the Roman legions were seized with a name- 
less terror and put to instant flight by the sight of those male Me- 
dusas.” 

“Hatred at first sight is no impossibility. I know that from ‘per- 
sonal experience,” says Charles Lamb, “ and I can believe the story of 
two persons meeting, who never saw one another before, and instantly 
fighting.” Marshal Vendéme was so ugly that he avoided going near 
a looking-glass. But once, on entering a tent that had been furnished 
by proxy, he found a mirror over the wash-stand and could not resist 
the temptation to have a good look at himself. But, as he looked, his 3 
hand stole to his belt, and with a muttered curse and “Quelle figure!” 7 
he broke the glass with a pistol-shot. La Maintenon had seen him e 
only once in her life, and ever afterward persecuted him with the ran- 3 
cor of a personal enemy, and used to refer to his person as “ce cochon a 
a deux bottes.” a 

i But there is also such a thing as love at first sight, and in Schopen- re 
He hauer’s theory of sexual selection many of its apparent caprices have y 
been explained with ultra-Baconian ingenuity. “The ultimate object 
of all love-dramas,” says he, “is really more important than all other 
human concernments whatever, and fully worthy of the deep earnest 
of the actors. For what they decide is nothing less than the composi- 
tion of the next generation. The apparently frivolous whims of Amor 

| determine the physical and moral peculiarities of the dramatis persone 

i who shall mount the-stage after we are gone. The sexual instinct, per 
i ’ se, only guarantees the perpetuity of the species ; our erotic caprices 

determine the qualities of its representatives. . . . In regard to the 

human species the importance of this perpetual selection is enhanced by 

the perpetual necessity of counteracting the influence of degenerative 

} agencies. Nature continually strives to correct all deviations from the 
standard of her normal types, and thus assists the survival of the 








fittest by preventing the birth of the most unfit. The metaphysical 
rationale of passionate love is, therefore, the instinctive perception of 
an opportunity to counteract individual abnormities, to neutralize them =, a 
in a being of the next generation. Unless circumstances limit the ~ 

scope of selection, every one chooses his or her physiological comple 

ment. A small man prefers a large woman, and vice versa ; the man- } 
____ liest man the most feminine female, while weaklings are apt to Admire 
___& strong-minded woman. Pale blondes dote on a dark complexion, | 
_ blonde and whitish hair being, properly speaking, an abnormity, analo- 
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gous to the albinism of certain rodents, or at least to the recognized 
staminal inferiority of a white horse. . . . A child inherits its charac. 
ter from the father, its intellect from the mother. Firmness of wil] 
and courage, as well as the innate kindness and uprightness of a man, 
are therefore more potent elements of popularity with the other sex 
than intellectual brilliancy. Mental obtuseness does not impair the 
chances of an otherwise eligible suitor ; om the contrary, genius (as an 
abnormity) may exercise an unfavorable effect. Hence the apparent 
paradox of a gross and stupid fellow superseding a refined and sensible 
man in the affection even of sentimental ladies ; and the frequency of 
glaringly heterogeneous matches: he, practical, egotistical, and prosaic ; 
she, all moonshine and poetry ; he, metaphysical and learned ; she, a 
goose. . . . Men, on the other hand, are guided less by the character 
qualities of a girl than by her intellectual attainments, though sec- 
ondary to the importance of physical qualifications. In accordance 
with the perception of this bias, mothers try to enhance the attractions 
of their daughters by educational devices, music, painting, foreign lan- 
guages, etc. Even a native sprightliness of the female mind is apt to 
outweigh the rarer merits of the heart, whence so many Socrateses have 
found their Xantippes—e. g., Shakespeare, Albrecht Direr, Goethe, 
Byron, and others. Female beauty, though, will eclipse both good- 
ness and wit, while, in the rivalry of the males, strength in all its forms 
is on the whole the main condition of success ; in the eyes of the nor- 
mal woman even the extreme of turpitude (moral or physical) being 
more pardonable than weakness.” 

When Bishop Lee sat down on his coffin and heard the sheriff’s 
command of “ Ready !” followed by the click of six Springfield rifles, 
the attendant photographer requested him to assume a pleasing expres- 
sion of countenance.” There have been individuals who possessed the 
requisite control over their facial muscles, though they might have 
lacked the inclination to gratify the enterprising artist. “A prince 
of the Church should know how to die with dignity,” said Cardinal 
Frascati when he had been treated to a dose of poison and felt his 


senses give way. In spite of all entreaties he persisted in dying seated 


upright, with his hands folded and his face turned upward in an atti- 
tude of meditation. Savonarola kept up a controversy at the very 
stake, and, while the flames scorched his knees, his eyes twinkled, as 
he watched the effect of a caustic repartee. 

When the French garrison of Detroit made a sally against the be- 
sieging Indians, Beuf-courant, an Ojibway chieftain, had both his legs 


torn away by a cannon-ball. Carried into the fort, he refused medical 


attendance, and his young son, who had never left his side, at his bid- 


ding raked a pile of cold ashes from the guard-room chimney, andon 
this pile deposited his crippled father, with the stumps downward, 


Thus enabled to sit upright, he calmly smoked his pipe, till the eo 
mander of the fort suggested his removal to a prison-cell. They 
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him a quarter of an hour to finish his smoke, and he sat motionless as 
a statue ; but, when one of the soldiers went to remind him that his 
time was up, they found that the fifteen minutes and the old chief had 
expired together. James Nisbet, in his “ Annals of California,” relates 
that in the fall of 1851, when Lynch-justice was the only law of the Ter- 


- yitory, a multitude of citizens assembled on the Plaza of San Francisco, 


to hang a notorious rascal, who had amassed money by burglary, but 
was at last caught in flagrante. Mr. Nisbet made his way through 
the crowd, and seeing a gentleman standing a little apart, calmly smok- 
ing a cigarette, he went up to him and inquired if he could tell him 
who it was they were going to hang. The man thus addressed re- 
moved the ashes from his cigarette, and with great politeness replied, 
“Unless I’m quite mistaken, it’s me, sir,” and then resumed his smoke. 
“Ten minutes after,” says Mr. Nisbet, “the same gentleman was 
dangling by his neck from a balcony of the Pacific Hotel.” 

During the first war of the Carlists and Cristinos an attempt was 
made to assassinate the Count de Santa Cruz, who commanded the city 
of Barcelona, by blowing up an old stone chapel where he used to 
transact his official business. A desperado undertook the job, and, 
after planting his powder and lighting the match, he went to the 
count’s hotel, engaged him in conversation, and under pretext of 
some official business started him toward the loaded chapel. Once 
there, he calculated, the count would stay an hour or so, and he could 
slip out before the explosion. But, just as they entered the inclosure 
of the chapel, the building went up with an earth-shaking crash, and 
the would-be assassin, though unhurt, stood trembling and pale as 
death. Santa Cruz readjusted his hat, which had been knocked side- 
ways by a flying fragment, and, turning to his companion, very quietly 
observed: “You always ought to wet a slow match in such hot 
weather, compafiero ; otherwise they burn double-quick, and the thing 
goes off prematurely.” 

It is to men of this class that Lavater. refers, when he speaks of 
individuals who have such a control over their features that they pre- 
vent even violent passions from impressing them with the marks they 
would leave on other faces. As to the question what vices can be de- 
tected by the expression of the countenance, opinions differ very widely. 
Physical excesses always leave their mark, and there is no doubt that 
an expert physician can recognize a drunkard, a debauchee, a glutton, 
or an opium-eater without any difficulty, and even without confound- 
ing the effects of their different vices. But, though phrenologists 
assert, and every lover of justice should wish, it to be otherwise, over- 
whelming evidence obliges one to admit that, as a rule, moral turpitude 
leaves no such traces. If free from health-destroying habits, a plot- 
ting fiend may disarm suspicion with the ideal forms and soft eyes of 


bs -Guido’s dream-children, and the records of history not less than those 
Of every-day life abound with instances of such masked scoundrels, 
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Every large penitentiary in Anglo-Saxondom bas inmates who might 
pose for any saint in the Roman almanac, while an honest village-priegt 
of Southern Bavaria may combine in his face the deformities of 
Breughel’s seven devils by indulging in salted pork, lager-bier, and 
sauerkraut. Some years ago I passed a few days at Brownsville, Texas, 
during the session of the United States District Court. The cause céj2- . 
bre of the season was the case of Francisco Hernandez, a Mexican ban- 
dit, who had infested the Rio Grande frontier for more than three 
years before he was caught in his favorite trick of robbing the poor 
farm-houses of his countrymen, whenever the absence of the able- 
bodied males gave him a chance of executing his designs with a mini- 
mum risk to his own skin. Though he assured the court that he had 
no hard feelings against any of his victims, he had been obliged, in 
the line of his business, to kill eight different persons—all females and 
minors. His last enterprise had involved a hand-to-hand fight with a 
stout old woman, who broke his left arm before he dispatched her. 
He was tracked to the Rio Grande, and, trying to swim the «iver in 
his crippled condition, saw himself obliged to turn back into pistol- 
range of his pursuers, was captured, and arraigned for five murders in 
the second and three in the first degree. I strolled into the court-house 
while his trial was going on, expecting to see one of those bull-necked 
old cut-throats of the negroid type, who abound in this region of mur- 
der and mixed races. He proved to be a pale-faced creole, of some 
eighteen or twenty years, slender-built, modest-spoken, and resigned- 
looking to a pathetic degree. His profile was absolutely perfect, and 
the same might have been said of his eyes, if their look had not been 
too ghost-like spiritual to leave an agreeable impression. Cesar Bor- 
gia, the natural son of Pope Alexander VI, was at once the wickedest 
and handsomest man of his time. The fiend who aggravated the guilt 
of the most unheard-of crimes by perpetrating them in the name of a 
sentimental religion wore a face which, in the words of Della Porta, 
might inspire a saint to live up to every sublime precept of that creed. 
The mere sound of his voice succeeded where the arguments of others 
failed ; his eye could beam with the inspiration of a prophet while he 
meditated those fatti assassini to which the records of the most bar- 
barous nations furnish scarcely a parallel. It is a pity that his skull 
has not been preserved, though we need not doubt that it did exhibit 
all those fine “developments” that were necessary to harmonize with 
such a face. 

Cesar Borgia had hostile biographers, who may have exaggerated 
his faults, and artist-friends who, perhaps, flattered him in portraits ; 
but the same can not be said of Mohammed II, the conqueror of 
Constantinople, whose crimes were palliated by his abject courtiers, 
and to whose majestic beauty his enemies bear witness. The histo- 
rian Phranza, who lost his fortune and his country in the downfall of 
the Byzantine Empire, and whose only son was stabbed by the hand 
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of the Sultan, describes him as the physical ideal of a perfect man. A 
potentate of leonine bearing, with a beard that surrounded his face 
like a mane, and a pair of wonderful Oriental eyes, combined with 
features of classic regularity, he appeared “every inch a king,” and 
the embassadors who visited his court from all parts of the world 
agreed that he was the manliest-looking man they had ever seen. Yet 
this same paragon was an infidel alike to his faith and his friends, 
inhumanly cruel, and mean to the rare degree of being at once ava- 
ricious and overbearing. But, though his subjects groaned under his 
yoke, no murmur ever reached his ears, and his presence inspired the 
genuine reverence due to a superior being. He was uxorious and a 
tool in the hands of his favorites, but his superintendence always in- 
sured the success of a campaign ; he had that gift of commanding that 
can dispense with personal courage by inspiring it in others. Absa- 
lom, Cambyses, the younger Dionysius, Caligula, Louis le Débonnaire, 
Churchill, King Christian of Denmark, Ali Pasha, and Benedict 
Arnold, are well-known confirmations of a truth which, as Goethe 
observes, the experience of every man, but nobody’s instinct, teaches 
him—that beauty and goodness are not identical. Children and child- 
like men, and most men @ priori, are prepossessed by a handsome 
face and repulsed by an ugly one, and one can understand Madame 
de Staél when she speaks of unpardonable faces. Ugliness is some- 
thing abnormal, and originally, no doubt, the consequence of sin— 
though, perhaps, quite unconscious sin—against the physical laws of 
God. ' 

But, even about moral aberrations, the language of the face is not 
altogether silent, though it announces them in a different way. Be- 
sides those of the studied, calm expression, there are indications in 
what Sir Charles Bell calls the habits of the face, the manner of laugh- 
ing, of speaking under the influence of passion, or of meeting a sudden 
glance. In these habits even moral peculiarities may betray them- 
selves to a shrewd observer, and often quite unbeknown to the object 
of observation. Experience, in fact, can teach us to distinguish ac- 
quired from hereditary beauty or ugliness. They may be combined 
in the same face, but are altogether independent of each other, and 
differ as forms from manners, or talents from culture. The tongue, 
though, can be taught to refute this language of the features—hence 
the significance of first impressions. 

Physiognomy and craniology are yet far from having been reduced 
to the rules of a logical system—“ the one through want of cultivation, 
the other in spite of it,” as the physiologist Camper said of his and 
Pastor Goetze’s science. In the mean time we all practice physiog- 
nomy instinctively, though by methods which it would not be quite 
easy to define. What subtile-differences in the form of the features. 
enable us to indicate the age of a man, his habits, his temper, the 
average amount of his education, and even the country of his birth! 
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The traveler Kohl mentions a landlord in Kent Square, Liverpool, who 
combined his restaurant with an emigrant boarding-house, and won 
many wagers by his almost infallible faculty for recognizing the na- 
tionality of his boarders : without asking them to speak, without taking 
any cognizance of the peculiarities of their dress, he scrutinized their 
features, and promptly announced the result of his observation. 

Dr. Gellmayer, a druggist of Troppau, in Austrian Silesia, had for 
years the casting vote on every lunacy commission of his native proy- 
ince. He distinguished between chronic and transient (“emotional ”) 
insanity, and recognized the former exclusively by physiognomic symp- 
toms. “I could approximately describe that expression,” says he, “by 
comparing it to the peculiar look of a person who has forgotten some- 
thing, and is trying in vain to recollect it. In the large subdivision 
of misanthropic lunatics that look is combined with a certain peevish 
furtiveness of the eye.” When his colleagues wished to release a 
doubtful patient, Dr. Gellmayer sometimes withheld his opinion, but 
his averse decisions proved always correct. 

Could Spurzheim have deduced such verdicts from craniological 
indications ? 





THE BRITISH LION. 
By W. BOYD DAWKINS. 


HE British Lion to be dealt with in the following pages is not 
that of the heralds, nor is it the amiable, shy, rather tame animal 
just now crouching down behind “the silver streak,” pretending to 
fear lest the foreigner should get at him unawares through a tunnel, 
nor yet is it the ephemeral much-to-be-pitied creature of the drawing- 
room. It is a lion, indeed, the king of beasts, the story of whose com- 
ing into Britain is a part of the greater story of his sojourn in Europe, 
that can not be told properly without discussing the ancient geography 
and climate, or without dealing with some vexed points in historical 
criticism. It is a story which begins in the remote geological past, 
revealed by pickaxe and shovel, and ends, well within the frontier of 
history, in the works of ancient Greek writers. 

The first view which we get of the lion in Britain in the geological 
record is in the valley of the lower Thames, at Grays Thurrock and 
Ilford in Essex, and at Crayford and Erith in Kent. The strata in 
those places consist of loams, sands, and gravels swept down by the 
Thames when it flowed at a height of at least seventy feet above its 
present level, and swung in a series of bold curves from side to side in 
the broad valley in which London stands, with a swifter current than 
at the present time. They are all of the same general character, and 
the brick-field at Crayford presents us with a most convenient stand- 
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point for surveying the conditions of life in Southern Britain while 
they were being accumulated. The visitor in Stoneham’s Pit at that 
place sees a brick-pit several hundred yards in extent, composed of 
sand, shingle, and mud-banks, containing land and fresh-water shells 
and numerous fossil bones resting where they happen to have been 
dropped by the current, and these strata he can follow until they abut 
on the chalk forming the ancient side of the river. The land-shells 
have evidently been swept down by the ancient Thames from its higher 
reaches, and the fresh-water species have for the most part lived where 
they are now found, in the old river-bottom. These last are now liv- 
ing in our streams and lakes, with the three following exceptions. A 
small bivalve (Cyrena fluminalis), there very abundant, has long ago 
forsaken the rivers of Europe. It still, however, lives in the Nile and 
in the streams of Cashmere, and probably also in the rivers and fresh- 
water lakes of Siberia, and is also used as food by the poorer people 
inhabiting the banks of the rivers of the great plain of China. A 
fresh-water mussel (the Unio littoralis) still thrives in the rivers of 
France, in the Seine and Loire ; and a tiny fresh-water snail (Paludina 
marginata) abounds in the streams of Southern France. Thus in the 
ancient Thames at this time fresh-water mollusca now living in Britain 
were to be found side by side with species now to be sought in the 
rivers of France or of Asia. The fossil remains of the mammalia scat- 
tered through the brick-earths as they were dropped by the current 
have been discovered in astonishing numbers, and most of them con- 
sist of isolated fragments, such, for example, as a broken skull of the 
musk-sheep. Huge tusks of elephants lie side by side with antlers of 
stags and skulls and bones of bisons and ‘horses. Sometimes entire 
limbs have been preserved with bones in place, and in one case the 
entire skeletons of a family of marmots surprised in the attitude of 
hibernation, with paws over their noses, young and old together, stand 
out from a block of hardened loam. Such as these are the materials 
for working into a picture the conditions of life in the valley of the 
Thames while these fluviatile deposits were being formed. 

The district was then haunted by many extinct wild animals, and 
by living species no longer found together in any part of the world. 
Stags and roe-deer lived in the forest side by side with the gigantic 
and extinct Irish elk, the woolly rhinoceros, and the straight-tusked 
elephant. Three kinds of rhinoceros, one of them covered with wool 
and hair, fed on the branches and the undergrowth; wild-boars 
plowed up the ground in search of food, and the glades afforded 
pasture to innumerable horses, bisons, and large horned uri; and, 
when forest and glade were alike covered with a snowy mantle, a few 
musk-sheep, now the most arctic of all the herbivores, were to be seen 
on the banks of the Thames in Kent. Among the smaller animals we 
may note the pouched marmot and the water-rat. These animals were 
kept in check by numerous beasts of prey ; the smaller of them by 
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stealthy foxes and wild-cats, and the larger by grizzly and brown bears 
and packs of wolves. The stillness of night was from time to time 
broken by the weird laughter of the spotted hyena and by the roar 
that proclaimed the presence of the king of beasts. Otters pursued 
their finny prey in the Thames at Grays Thurrock, and at Ilford bea- 
vers were to be seen disporting themselves round their wonderful habi- 
tations, and vanishing beneath the surface as if by magic at the splash 
caused by the bulky form of the hippopotamus as he plunged into the 
water. ’ 

Nor are we without a clew as to the vegetation then covering the 
district, since the present flora of this country arrived here at a geo- 
logical period long before the time under discussion. We may there- 
fore complete our ideal by picturing to ourselves oaks, ashes, and yews 
among the important trees in the forest, while the thickets that shel- 
tered such a strange assemblage of animals did not differ in any im- 
portant particular from those in Britain at the present time. Then, as 
now, dark Scotch firs clustered on the sands and gravels covering the 
heights of Kent, and alders and willows marked the water-courses of 
the low-lying district of Essex, until the view was closed northward 
by the black pines covering the answering heights of Havering and of 
Brentwood. We should alone miss the elms now so marked a feature 
in the landscape. 

Such as these were the surroundings of the lion when he first ap- 
peared in Britain, huge in size and without a rival among the lower 
animals. The central figure, however, in the picture is proved by 
recent discoveries to have been man. Not only have flint implements 
of the ordinary river-drift type been obtained from the brick-earths 
of Crayford along with remains of the animals above mentioned, but 
Mr. Flaxman Spurrell has been able to fix the place where the hunter 
sat on the ancient bank of the Thames and fashioned the blocks of 
flint to his various needs. The river-drift hunter, armed with his 
roughly chipped stone implements, doubtless had great difficulty in 
making good his place in the struggle for existence among the beasts 
of prey then in the.valley of the Thames, and sometimes, when he 
had the chance, he would be likely to eat the lion, and at other times 
the lion would certainly eat him. They must often have come into 
contact when engaged in the pursuit of the same animals. 

The climate at this time in Southern Britain is proved to have been 
in the main temperate, by the presence of animals such as the horse, 
bison, and rhinoceros. A temperate fauna was then in possession of 
the land, although a few Arctic stragglers, such as the musk-sheep, 
were also present. The hippopotamus still haunted the banks of the 
Thames, and can hardly be supposed to have been able to endure the 
winter cold of the region now inhabited by the musk-sheep, any more 
than that animal could be expected to enjoy the heat of the summers 
in the present home of the hippopotamus. 
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The next question which presents itself is the geography of North- 
western Europe, while the above strange grotip of animals lived in 
Southern Britain. It is obvious from the fact of the above animals 
finding their way here that our island must then have formed part of 
the Continent. The fluviatile strata of Crayford have been met with 
at a depth of forty feet below high-water mark near Erith, so that then 
the whole lower portion of the Thames Valley was higher above the 
sea than itis now. The land, however, must have stood at a consid- 
erably higher level than that, since the soundings in the shallowest 
part of the Channel reveal a depth of about two hundred feet, and there- 
fore an elevation of land of more than two hundred feet is necessary 
to allow of the migration of the lion and the other animals. The area 
now covered by the “silver streak” was then composed of forest-clad 
undulations, extending from the line of the chalk downs then reaching 
from Dover to Sangatte, in the Pas de Calais, on the one hand, north- 
ward into the fertile pastures now sunk beneath the North Sea, and on 
the other, to the southwest along the whole length of the Channel. 
Nor are we able to find evidence of the western sea-margin at this 
time till the hundred-fathom line is reached, which sweeps far to the 
west of Ireland, southward close into the shores of the Bay of Biscay, 
and northward so as to include the Hebrides and the Orkneys, form- 
ing a narrow fiord close to the present coast of Norway, that reaches 
as faras Denmark. The view of De la Béche and Lyell, that all with- 
in this boundary was dry land, only broken by the rivers and the lakes, 
is most probably true. In this manner alone can we account for the 
presence of some of the above animals, such as the spotted hyena, in 
Ireland. 
But when, it will be asked, were these things so? The answer is 
found in the fact of the presence of the living species of higher mam- 
malia along with certain extinct species such as the mammoth, which 
points to one, and one only, stage in the evolution of animal life—that 
which is termed Pleistocene or Quaternary by the geologists, and fur- 
ther, to the middle stage of it, when temperate animals abounded and 
Arctic animals were rare in Southern Britain. The question is unan 
swerable if asked from the historical and not the geological point of 
view, because, outside the records in which the intervals between events 
are written down, we have merely a series of events which occurred 
in a certain order, without reference to lapse of time. An attempt to 
ascertain an historical date outside history is obviously idle, and is not 
furthered by an appeal to the present rate of the retrocession of water- 
falls, or by speculations as to ancient changes in climate having been 
produced by changes in the relation of the earth to the sun. The 
events with which we are dealing—the conditions of life when’ the lion 
first appeared in Britain—are so far removed from the earliest records 
that we can not form an idea of the interval separating them from our 
own time. It must, however, have been very great to allow of the 
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changes in climate and geography, and in the wild animals of Europe, 
as well as of the succession of the various races and the development 
of civilization, which, so far as our experience goes, could not haye 
been swift. 

The discoveries cited above prove that the lion and the river-drift 
hunter lived in the valley of the lower Thames, along with many ani- 
mals now only to be found in temperate climates, with some which are 
now to be sought in warm climates, and with others that are extinct, 
We have noted also the presence of a few Arctic stragglers. In the 
long course of ages the climate gradually became colder in the valley 
of the Thames, and vast numbers of reindeer wandered over the area 
which had formerly been occupied by stags, uri, and the other animals 
already mentioned. Their remains lie scattered through the river 
gravels and loams at various heights above the level of the Thames, 
from Oxford and Abingdon down te London. The numerous remains, 
for example, found in digging the new cavalry barracks at Windsor, 
belonged one half to the reindeer and the rest to bisons, horses, bears, 
and wolves. They had evidently been washed down from a ford 
higher up stream, which these animals were in the habit of using year 
by year. The vast herds of migrating reindeer in Siberia and of 

. bisons in North America cross the rivers very generally at the same 
points year after year, and are followed by the same kinds of beasts 
-of prey, which bring up the rear and prey upon the stragglers. The 
lion, too, is proved, by the discovery of his remains in the gravel-beds 
of London along with reindeer, to have shared in the attack on the 
reindeer, horses, and bisons, as it is now to be seen among the ante- 
lopes in tropical Africa. Could we follow it to its haunts in the wood- 
lands then occupying the site of London we should see it springing 
upon other animals, such as the Irish elk or the young of the woolly 
rhinoceros, mammoth, or hippopotamus. And could we penetrate to 
the banks of the streams, guided by a thin column of smoke rising 
above the tops of the trees at Hackney or Gray’s Inn, we should come 
upon the rude shelters of the river-drift hunters—the men selecting 
blocks of flint and chipping implements out of them, the women pre- 
paring the meal of flesh, and the children looking on and breaking the 
silence of the evening with their shouts, on those very spots where 
now is to be heard day and night the voice of our great city. Man is 
here, as before, the rival of the lion in the chase. 

The lion, along with the above-mentioned group of animals, has 
been discovered in the river deposits over the whole of Southern Eng- 
land, and as far to the north as Bielbecks in the North Riding of 
Yorkshire. It lived in the areas of Cambridge, Bedford, and Salisbury. 
It is, however, far more abundant in the caves, into which, in most 
cases, it has been dragged by the hyenas. The pack of hyenas in- 
habiting the Cave of Kirkdale, in the Vale of Pickering, fed upon rein- 
deer in the winter, and at other times on horses and bisons, and were 























THE BRITISH LION. 77 


able to master the hippopotamus, the lion, the slender-nosed rhinoceros, 
or the straight-tusked elephant, and to carry their bones to their den, 
where they were found by Dr. Buckland. The hyenas also inhabiting 
“the Dukeries ” dragged back to the dens fragments of lion. Here, 
too, our researches at Creswell revealed the presence of man. In the 
lower deposits in the caves were the characteristic implements of the 
river-drift hunter, while in the upper were the more highly finished 
stone weapons of the cave-man, along with articles made of bone and 
antler, such as a needle, and the earliest trace of artistic design in the 
figure of a horse incised on a polished fragment of bone. Here the 
wild animals were for the most part of the same species as those living 
in the area of London, and the same remark holds good of those found 
in the hyena-dens in the vale of Clwyd or on the banks of the Wye. 
The headquarters, however, of the lion in Britain were the Mendip 
Hills in Somersetshire, which overlooked the fertile tract which then 
extended from their foot under the present estuary of the Severn, and 
joined the great prairie sweeping up the English Channel, and far to 
the west of Ireland, and as far south as the mouth of the Garonne. 
Over this vast feeding-ground the lions followed the migrating her- 
bivores, and Banwell, Bleadon, and Weston-suner-Mare were their 
favorite haunts. They lay in wait in the passes of Cheddar and Bur- 
rington, and from time to time were surprised and overmastered by 
the hyznas on the banks of the Axe as it flowed through the pict- 
uresque ravine of Wookey. 

On the Continent the lion ranged over France, Belgium, and Ger- 
many along with the above-described animals, and having the river- 
drift man first of all, and then the cave-man for its rivals. Evidence 
of this rivalry we have in a remarkable necklace found in the cave of 
Duruthy, in the district of the Adour in the western Pyrenees, con- 
sisting of forty canine teeth of bear and three of lion, adorned with 
incised figures—a harpoon, glove, fish, or seal. It is a magnificent 
trophy of the chase, buried along with the hunter in the floor of his 
dwelling, which proves that human art was more than a master for 
the claws and teeth of the most formidable beasts of prey—the lion 
and the cave-bear—then living in the southwest of France. The 
broken and burned bones on the floor point to the fact that reindeer, 
horses, bisons, and stags were then abundant in the neighborhood. 

The fossil remains of the lion are found also in Italy along with 
the remains of living and extinct animals, such as the stag, Irish elk, 
and mammoth in strata of the Pleistocene age. Nor is the range 
of the lion confined merely to Europe at this time. An accumulation 
of fossil remains was discovered many years ago in the United States, 
in the valley of the Ohio, a few miles southwest of Cincinnati, in Boone 
County, Kentucky, so great that it is known as Big Bone Lick. The 
animals to which they belonged had been attracted to the morass in 
which they perished by a deposit of salt, and present the same asso- 
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ciation of living and extinct forms as we have observed in Europe, 
Reindeer, musk-sheep, bisons, horses, elks, and bears were to be seen 
along with the mammoth, the great elephant-like mastodon, and the 
gigantic extinct sloth of South America. A lower jaw found in the 
same place, which I have examined in Philadelphia, leaves no doubt 
in my mind that the lion was among the carnivores of the United 
States, which lived on the above-mentioned animals. It is not more 
strange that the lion of the Old World should be found in the New, 
than that the musk-sheep, now only alive in the Arctic regions of 
North America and Greenland, should have ranged through Siberia 
into Europe as far to the southwest as the Pyrenees. Asia was then 
united to Northeastern America, and the Straits of Behring were then 
an elevated tract of land offering free passage to migrating animals, 

Thus far in our inquiry into the British lion, we have been led to 
consider a condition of things in Britain quite different from that of 
the present day, and in tracing the animal to the Continent, and 
finally to the United States, we have seen that tracts of land, now 
sunk beneath the sea, connected our islands with the Continent, and 
joined North Asia to North America. It must also be remarked that 
the lion appears in the Old and New Worlds at the same hour, if I 
may use the metaphor, of the geological clock, when “the old order” 
was yielding “place unto the new,” and the living species were be- 
coming more abundant than the extinct among the higher mammalia 
—in other words, in the Pleistocene age. 

We have now to direct our attention to the retreat of the lion from 
Europe. At the close of the Pleistocene age the great extension of 
Europe to the west sank beneath the Atlantic, and the North Sea and 
the English Channel flowed over the hunting-grounds of the lion, and 
formed “the silver streak” of which we have so much reason to be 
proud. A change in the wild animals accompanied, as it always does, 
the change in geography ; some animals became extinct, such as the 
mammoth, while others retreated to more congenial districts, and 
among them the lion. Not a trace of that animal has been discovered 
in the peat-mosses and other superficial accumulations in Britain, 
France, Germany, or Italy, which took place in the prehistoric age, 
or the interval between the Pleistocene on the one hand and the 
frontier of history on the other. It was probably at this time retiring 
southward into the districts in which it lived in the time of the early 
Greek writers. 

The first discovery on record of the fossil lion was made in Hun- 
gary. Strange to say, the earliest notice of the living lion relates to 
the adjacent region divided from the valley of the Danube by the 
Balkan Mountains. Herodotus (vii, c. 1246), in describing the march 
of Xerxes through Roumelia, before the battle of Thermopyle, writes : 

While Xerxes was on the march in this direction lions fell upon the bag- 
gage-camels, They came down by night and left their usual haunts, and touched 
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nothing else, neither beast of burden nor man, but killed the camels only. I 
wonder why on earth they should have abstained from the other animals and 
attacked the camels only, beasts that they had never seen or tasted before. 
There are in this district many lions and wild oxen with large horns (uri), which 
the Greeks obtain from the inhabitants by barter. The boundary of the district 
inhabited by the lions is the river Nestus (Carasu) that flows through Abdera, 
and the Acheléus, that flows through Acharnania: for neither to the east of the 
Nestus is there a lion anywhere in that part of Europe, nor to the west of the 
Achelous in the rest of the continent, but it lives only in the district between 
those rivers. 


It must be remarked that in this precise account Herodotus, with his 
usual accuracy, defines only the eastern and western boundaries, which 
he knew, and says nothing about the unknown region to the north. 
The story of the lions was still fresh in the memory of the hunters of 
Chalkidike when it was picked up by Herodotus in his travels some 
twenty-five years afterward, and used to light up his narrative. It is 
certain, then, that the lion lived in s. c. 480 in the forests south of the 
Balkans, between these two boundaries, and probably as far south as 
the Gulf of Lepanto and the Isthmus of Corinth. It probably ranged 
also northward into the valley of the Danube. 

We are indebted to Xenophon, about a hundred years later, for 
the next mention of the lion in Europe. In his “ Treatise on Hunting” 
(xi, i), which he wrote on his banishment from Athens in his splen- 
did retreat in Lacedemon, after he had exchanged the court and the 
camp for the pleasures of gardening and hunting, he says: “ Lions, 
pardaleis” (probably a leopard), “lynxes, panthers, bears, and such like 
beasts, are caught in foreign countries in the neighborhood of Mount 
Pangeum, and Mount Cissus, which is beyond Macedonia, and in the 
Mysian Olympus and in Pindus, and in Nyse that is above Syria, and 
in other mountains that can support such animals.” Mount Pangeum 
is near the sources of the Nestus, and Cissus is close to Thessalonica, 
and therefore this passage strongly confirms the truth of the story 
told by Herodotus. It is, however, rejected by Baron Cuvier and Sir 
G. C. Lewis, on the grounds that all these animals are not likely to 
have lived in any one of the above localities, and that it is a general 
statement relating to Europe and Asia Minor. Taken along with the 
statement of Herodotus, and the further fact that the lynx and bear 
still live in the sanie region, it seems to me that Xenophon knew what 
he was writing about when he advised the hunters to capture the 
above animals by the use of poisoned meat in those districts. Wheth- 
er Xenophon’s advice was taken or not, we find in the pages of the 
next writer, some fifty years afterward, that the lions were becoming 
rare in Europe. Aristotle describes their range nearly in the same 
words as Herodotus, but in the interval of a hundred and fifty years 
the “many lions ” (toAAol Aéovrec) of the one had become “the few” 
(2mdvov Aévoc) of the other, and they had by that time been driven 
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to their last foot-hold in Europe by the hunter and the husbandmap, 
The exact date of the killing of the last lion is uncertain ; but from 
the melancholy passage of Dio Chrysostom Rhetor (Oratio 21)—“ the 
honorable have vanished away in the course of time, as they say 
the lions have done which formerly dwelt in Europe ”—it must haye 
happened before the close of the first century after Christ. 

Sir G. C. Lewis, to whose papers in “ Notes and Queries” we are 
indebted for many references used in this essay, points out that the 
mythology of Italy contains no allusion to the lion, while that of 
Greece extends the range of the lion into Peloponnese, and to the 
west of the Achelius, or, in other words, proves that the lion had a 
wider range in Southern Europe before the time of Herodotus than it 
had afterward. According to lian, it had retired from Peloponnese 
before the time of Homer. 

The memory of the lion was preserved in its ancient haunts long 
after it had become extinct. The scene of one of the prettiest stories 
told by A’lian * is laid in Mount Pangeum, which, from its mention 
by Xenophon, must have been a famous haunt of lions: 


Eudemus tells the tale that in Pangewum in Thrace a bear attacked the lair 
of a lion, while it was unguarded, and killed the cubs that were too small and 
too weak to defend themselves. And when the father and the mother came 
home from hunting somewhere, and saw their children lying dead, they were 
much aggrieved, and attacked the bear; but she was afraid, and climbed up into 
a tree as fust as she could, and settled herself down, trying to avoid the attack, 
Now, when they saw that they could not avenge themselves on her, the lioness 
did not cease to watch the tree, but sat down in ambush at the foot, eying the 
bear, that was covered with blood. But the lion, as it were, without purpose 
and distraught with grief, after the manner of a man, rushed off to the mount- 
ains, and chanced to light on a wood-cutter, who, in terror, let fall his axe; but 
the lion fawned upon him, and reaching up saluted him as well as he could, and 
licked his face with his tongue. And the man took courage. Then the lion en- 
circled him with his tail, and led him, and did not saffer him to leave his axe 
behind, but pointed with his foot for it to be taken up. And when the man did 
not understand he took it up in his mouth and reached it to him. Then he fol- 
lowed while the lion led him to his den. And when the lioness saw him, she 
came and made signs, looking at the pitiable spectacle, and then up at the bear. 
Then the man perceived and understood that the lion had suffered cruel wrong 
from the bear, and cut down the tree with might and main. And the tree fell, 
and the lions tore the bear in pieces; but the man the lion led back again, safe 
and sound, to the place where he lighted on him, and returned him to the very 
tree he had been cutting. 


With this simple story, told probably by the wood-cutters of Pan- 
geum to their children and handed down from generation to gen- 
eration, we may conclude the history of the lion in Europe. In the 
remote Pleistocene age the lion ranged over nearly the whole of Eu- 
rope, south of a line passing through Yorkshire and the Baltic, over 


* “De Natura Animalium,” iii, 21. 
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the United States, and consequently also over the intervening conti- 
nent of Northern Asia, when the climate and geography were differ- 
ent from what they are now. From the close of that age, marked in 
Britain by the development of “the silver streak,” the animal has 
steadily been retreating southward in the direction of its present 
haunts through all the period recorded in history. This has probably 
been brought about by the rivalry of the hunter, the loss of cover, 
and the increasing scarcity of game. Its disappearance, however, 
from Northern Asia and North America must have been due to some 
other causes, as in the parallel case of the horse, which abounded in 
North America in the Pleistocene age, and afterward became extinct, 
although the conditions of life are now so favorable that the animals 
introduced by the Spaniards have run wild, and now form vast herds. 
It became extinct in Britain at the close of the Pleistocene age, and 
in Europe between the time of Aristotle (340 B. c.) and that of Dio 
Chrysostom Rhetor (80 to 100 a. p.).— Contemporary Review. 


SCIENTIFIC FARMING AT ROTHAMSTED. 
By MANLY MILES, M. D. 


_ the literature of every department of agriculture, the references 
to the Rothamsted experiments are getting to be as familiar as 
household words, and it is now generally admitted that they have had 
an important influence on English farm-practice. 

In this country, however, the direct and practical bearing of these 
experiments on the every-day business of the farm is not fully appre- 


_ ciated, and this is perhaps largely owing to the fact that the American 


farmer is owner of the soil he tills, and is not therefore compelled to 
give that strict attention to every detail of the economy of farm man- 
agement that is essential to the successful practice of farming in 
Great Britain. 

It would seem that the leading object of inquiry at Rothamsted 
has been the solution of agricultural problems, but the relations of 
science to agriculture are so broad that what may be considered purely 
practical lines of investigation can not be limited to considerations 
that are of interest to the farmer only, as they involve the discussion 
of questions that are constantly presenting themselves in the progres- 
sive development of the sciences of chemistry, botany, vegetable and 
animal physiology, including dietetics and the laws of assimilation 
and growth, and thus lead to an examination of topics that are prop- 
erly included in the domain of social and sanitary sciences. 

In fact, when the original object of inquiry is the attainment of 
some practical end, the dominant work of experimentation, when 
VOL, xx11.—6 
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tions that strictly pertain to some department of the allied sciences, 

In the well-planned experiments which have been so ably conducted 
at Rothamsted for more than forty years, embracing a wide range of 
topics, there is an abundant fund of information that must be of in- 
terest not only to the farmer, who looks for results in pecuniary values, 
but to the man of science, seeking the truth for the truth’s sake, and 
the intelligent general reader who wishes to trace understandingly 
some of the leading facts in the world’s progress. 

Without including numerous newspaper articles, and the annual 
“Memoranda of the Experiments at Rothamsted,” that have been 
printed for several years for the convenience of visitors, nearly one 
hundred elaborate papers and discussions of the field, feeding, and 
laboratory experiments, many of which are in the form of monographs, 
have been published since 1847, every one of which has had its influ- 
ence on questions of agricultural practice, as well as on the various 
theories in science that have been prominent for the past half- 
century. 

These papers are to be found in the “ Journal of the Royal Agri- 
cultural Society,” the “Reports of the British Association for the 
Advancement of Science,” the “Journal of the Chemical Society of 
London,” the “ Proceedings and Transactions of the Royal Society of 
London,” the “ Journal of the Society of Arts,” the “Journal of the 
Horticultural Society of London,” the “ Reports of the Royal Dublin 
Society,” the “Edinburgh Veterinary Review,” the “ Philosophical 
Magazine,” and other periodicals, and in official reports on special sub- 
jects of investigation. 

The titles alone of these papers would require the space of several 
pages of this magazine. 

Rothamsted, with its fine old manor-house, the home of Sir John 
Bennet Lawes, is in Hertfordshire, England, about twenty-five miles 


- from London, on the Midland Railway, Harpenden Station. 


Mr. Lawes was born in 1814, and succeeded to his estate in 1822. 
He was educated at Eton, and at Brasenose College, Oxford. After 
leaving the university, in 1835, he spent some time in London, in the 
study of chemistry, which had been a subject of special interest to 
him when pursuing his academic course. 

Soon after taking possession of his hereditary property at Rotham- 
sted, in 1834, he began a systematic course of experiments with differ- 
ent fertilizers, first with plants in pots, and afterward in the field. 

“The researches of Dr. Saussure on vegetation were the chief sub- 
jects of his study to this end. Of all the experiments eo made, those 
in which the neutral phosphate of lime in bones, bone-ash, and apatite, 
was rendered soluble by means of sulphuric acid, and the mixture ap- 
plied for root-crops, gave the most striking results. 

“The results obtained on a small scale in 1837-1839 were such as 
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to lead to more extensive trials in the field in 1840 and 1841, and sub- 
sequently.” 

Dr. J. H. Gilbert has been associated with Mr. Lawes since June, 
1843, and has had the direction of the laboratory. 

“In 1843 more systematic field experiments were commenced ; 
and a barn, which had previously been partially applied to laboratory 
purposes, became almost exclusively devoted to agricultural investiga- 
tions. The foundation of the Rothamsted Experiment Station may be 
said to date from that time (1843). The Rothamsted Station has, up 
to the present time, been entirely disconnected from any external or- 
ganization, and has been maintained entirely by Mr. Lawes. He has 
further set apart a sum of £100,000 and certain areas of land for the 
continuance of the investigations after his death.” 

In 1854 a subscription was made by agriculturists for a testimonial 
to be presented to Mr. Lawes as an expression of their appreciation of 
the great value of the services he had rendered to British agriculture, 
The committee in charge of this fund, instead of expending it in plate 
as had been intended, devoted it, at the suggestion of Mr. Lawes, to 
the erection of a new laboratory, so that the facilities for experiment- 
ing were largely increased. 

The eminent services of Drs. Lawes and Gilbert, in the improve- 
ment of agriculture and the advancement of science, have been repeat- 
edly recognized. In 1854 Dr. Lawes was elected a Fellow of the 
Royal Society, and in 1867 the royal medal was awarded to him con- 
jointly with Dr. Gilbert, by the council of the society. The gold 
medal of the Imperial Agricultural Society of Russia was awarded to 
Dr. Lawes, and last year the Emperor of Germany, by imperial decree, 
awarded the gold medal of merit for agriculture to Dr. Lawes and Dr. 
Gilbert jointly, “in recognition of their services for the development 
of scientific and practical agriculture.” 

As a national recognition of the great value of the investigations 
to which he has devoted his life, Dr. Lawes has this year been created 
a baronet. 

The number of assistants engaged in the work of experimenting 
has gradually increased. -At first only one laboratory-man was em- 
ployed, but soon a chemical assistant was needed, and then a computer 
and record-keeper. 

“During the past twenty-five years the staff has consisted of one 
or two and sometimes three chemists, and two or three general assist- 
ants, one of whom is generally employed in routine chemical work, 
but sometimes in more general work.” 

The general assistants superintend the experiments with animals 
and the field experiments—the making of manures and their applica- 
tion—the harvesting and weighing of the crops—the selection of sam- 
ples which are prepared for preservation or analysis, and they also 
make determinations of dry matter, ash, etc, 
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“There are now more than thirty thousand bottles of samples of 
experimentally grown vegetable produce, of animal products, of ashes, 
or of soils, stored in- the laboratory. A botanical assistant is also oc- 
casionally employed, with from three to six boys under him, and with 
him is generally associated one of the permanent general assistants, 
who at other times undertakes the botanical work.” Several com- 
puters and record-keepers have for some time past been occupied in 
calculating and tabulating the field, feeding, and laboratory results, 
Additional chemical assistance is frequently engaged in London and 
elsewhere. Professor Way, Dr. Frankland, and Dr. Voelcker, have 
done more or less work on material obtained at Rothamsted, and their 
published reports are of great interest. Mr. R. Richter, of Berlin, has 
for some years past been almost constantly occupied with analytical 
work sent from Rothamsted. A considerable, but of course varying, 
force of agricultural laborers find employment in the field-work. 

“The general scope and plan of the field experiments has been to 
grow some of the most important crops of rotation, each separately, 
year after year, for many years in succession on the same land, with- 
out manure, with farm-yard manure, and with a great variety of chem- 
ical manures ; the same description of manure being, as a rule, applied 
year after year on the same plot. Experiments on an actual course of 
rotation, without manure and with different manures, have also been 
made. In this way experiments have been conducted as follows : 

“‘ With wheat, thirty-nine years in succession : thirteen acres, thirty- 
seven plots, many of which are duplicates of others. On barley, thirty- 
one years in succession : four and a half acres, twenty-nine plots. On 
oats, ten years (including one year fallow): three quarters of an acre, 
six plots. On wheat, alternated with fallow, thirty-one years: one 
acre, two plots. On different descriptions of wheat, fifteen years: 
four to eight acres (each year in a different field), now more than 
twenty plots. On beans, thirty-two years (including one year wheat, 
and five years fallow): one and a quarter acre, ten plots ; also twenty- 
seven years: one acre, five plots. On beans, alternated with wheat, 
twenty-eight years: one acre, ten plots. On clover, with fallow ora 
grain-crop intervening, twenty-six years: three acres, eighteen plots. 
The land is now devoted to experiments with various leguminous 
plants, commenced in 1878. On turnips, twenty-eight years (includ- 
ing three years barley): about eight acres, forty plots. On sugar- 
beets, five years: about eight acres, forty-one plots. On mangold- 
wurzel, seven years : about eight acres, forty-one plots. On potatoes, 
seven years : two-acres, ten plots. On rotation, thirty-five years : about 
two and a half acres, twelve plots. On permanent grass-land, twenty- 
seven years: about seven acres, twenty-two plots. 

“Comparative experiments, with different manures, have also been 
made on other descriptions of soil, in other localities. Samples of all 
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Weighed portions of each are partially dried, and preserved for future 
reference or analysis. Duplicate weighed portions of each are dried 
at 100° C., the dry matter determined, thenj burned to ash on plati- 
num sheets in cast-iron muffles. The quantities of ash are determined 
and recorded, and the ashes themselves are preserved for reference or 
analysis. Ina large proportion of the samples the nitrogen is deter- 
mined, and in some the amount existing as albuminoids, amides, and 
nitric acid. 

“In selected cases—illustrating the influence of season, manures, 
exhaustion, etc.—complete ash-analyses have been made, numbering 
in all more than seven hundred. Also in selected cases, illustrating 
the influence of season and manuring, quantities of the experimentally 
grown wheat-grain have been sent to the mill, and the proportion and 
composition of the different mill-products determined. 

“In the sugar-beet, mangold-wurzel, and potatoes, the sugar in the 
juice has in most cases been determined by the polariscope, and fre- 
quently by copper also. 

“Tn the case of the experiments on the mixed herbage of permanent 
grass-land, besides the samples taken for the determination of the 
chemical composition (dry matter, ash, nitrogen, woody fiber, fatty 
matter, and composition of ash), carefully averaged samples have fre- 
quently been taken for the determination of the botanical composition. 
In this way, on four occasions, at intervals of five years—viz.; in 1862, 
1867, 1872, and 1877—a sample of the produce of each plot was taken 
and submitted to careful botanical separation, and the percentage, by ~ 
weight, of each species in the mixed herbage determined. Partial 
separations, in the case of samples from selected plots (frequently of 
both first and second crops), have also been made in other years.” 

This condensed statement of the plan of the field experiments, and 
brief outline of some of the work performed in connection with them, 
from the “Memoranda” for June, 1882, will give some general idea 
of the extent of the Rothamsted Station, and of the thorough manner 
in which all operations are conducted ; but, in our enumeration of the 
other lines of inquiry now in progress, we can only mention the sub- 
jects of investigation without referring to particulars in the methods 
practiced, as we wish to save space for a discussion of some of the 
leading results that have been thus far obtained. 

More than one thousand samples of soil have been taken from the 
experiment-plots, at different depths, for the purpose of analysis, to 
ascertain the rate of soil-exhaustion under different conditions, and to 
trace the relations of the soil to the crops grown and to the manures 
applied. 

For nearly thirty years the rain-fall has been measured in a gauge 
having an area of one thousandth of an acre, and frequent analyses 
have been made to determine the available supply of combined nitro- 
gen in the form of ammonia and nitric acid that can be obtained by 
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plants from this source. In some cases the chlorine has also been de- 
termined. The absorptive capacity of soils and subsoils for water and 
ammonia has likewise been investigated. 

The quantity and composition of drainage-waters under various 
conditions have been the subject of elaborate and extended experi- 
ments for many years, and the results obtained are of the greatest 
importance. 

In 1870 three “drain-gauges” were made, each having an area of 
one thousandth of an acre, and inclosing the soil and subsoil in a 
natural state of consolidation to the depth of twenty, forty, and sixty 
inches, respectively. As the surface-soil in these gauges is kept free 
from vegetation, and no fertilizers are applied, their drainage repre- 
sents, in effect, that of a bare, unmanured fallow. In the separate 
drains of the permanent wheat-plots facilities were provided for col- 
lecting samples of drainage-water from soils growing crops without 
manure, with barn-yard manure, and with a great variety of chemical 
manures. 

Determinations of the nitrogen in rain-water were made at Rotham- 
sted as early as 1846. The ammonia in the rain-fall for fifteen months, 
in 1853-54, was determined in the laboratory at Rothamsted, and 
again in 1855-56 by Professor Way. Dr. Frankland made analyses 
of the rain-fall, and also of dew and hoar-frost in 1869-’70, since which 
time a series of systematic investigations have been conducted in the 
Rothamsted laboratory. 

A large number of samples of the drainage-waters from the experi- 
mental wheat-field were analyzed by Dr. Voelcker, the able chemist 
of the Royal Agricultural Society, and by Dr. Frankland, previous to 
1875, while over thirteen hundred samples have been analyzed since 
that time at Rothamsted. The drainage of the “drain-gauges,” from 
1870 to 1874, was analyzed by Dr. Frankland, and since that date it 
has been systematically investigated at Rothamsted. 

A full report of these drainage experiments is given in an elaborate 
paper “On the Amount and Composition of the Rain and Drainage- 
Waters collected at Rothamsted,” published in the last three numbers 
of the “Journal of the Royal Agricultural Society ” (1881-’82), which, 
from its direct applications to questions of farm-practice, and the light 
it throws upon the obscure subject of soil-exhaustion and on the econ- 
omy of manures, is undoubtedly the most valuable contribution to 
agricultural science that has appeared for many years. 

Experiments were made for several years with plants representing 
the gramineous, the leguminous and other families, and also with ever- 
green and deciduous trees, to ascertain the amount of water given off 
during their growth. 

Observations on the character and range of the roots of different 
plants, the relative development of leaf and stem, and their compo- 
sition at various stages of growth, have been made in connection with 
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experiments to determine the differences in the amount and constitu- 
ents assimilated by plants of different botanical families, under similar 
conditions, and of the same plant under varying conditions. From 
these investigations, so far as they have been published, it appears 
that the chemical relations of the plant and soil are, to a great extent, 
determined by botanical and physiological conditions. 

In the experiments with the mixed herbage of “ permanent meadow,” 
for example, it was noticed, even in the first years of the experiments, 
that “those manures which are most effective with wheat, barley, or 
oats grown on arable land—that is, with the gramineous species grown 
separately—were also the most effective in bringing forward the grasses 
proper in the mixed herbage ; and again, those manures which were 
the most beneficial to beans or clover, most developed the leguminous 
species of the mixed herbage, and vice versa.” 

In the produce grown continuously without manure the average 
number of species was forty-nine. Of these seventeen are grasses, 
four leguminous species, and twenty-three of other orders. By weight 
the grasses averaged sixty-eight per cent, leguminous species nine per 
cent, and species of other orders twenty-three per cent. 

In the produce of the plot most heavily manured and yielding the 
heaviest crops, the average number of species was nineteen ; of which 
twelve to thirteen were grasses, one only (or none) leguminous, and 
five or six only of other species. By weight the grasses averaged 
about ninety-five per cent, the leguminous species less than 0°01 per 
cent, and other orders less than five per cent. 

On the plot receiving annually manures that are of little avail for 
gramineous crops grown separately in rotation, but which favor beans 
or clover so grown, the average number of species was forty-three, 
of which seventeen were grasses, four leguminous, and twenty-two 
belonging to other orders. But by weight the grasses averaged but 
from sixty-five to seventy per cent, the leguminous species nearly 
twenty per cent, and all other species less than fifteen per cent. 

The “gtruggle for existence” and the “survival of the fittest,” 
therefore, determine the character of the species contained in the 
produce under the conditions, and the chemical composition of the 
crop varies accordingly. With an increase of the leguminous produce 
the nitrogenous constituents are increased, and with a decrease in the 
leguminous produce the nitrogenous constituents are diminished. 

Experiments with leguminous, gramineous, and other families of 
plants were made for several years in succession, at Rothamsted, to 
determine whether plants assimilate free or uncombined nitrogen. 

The relations of nitrogen to the growing plant and to the soil and 
the sources of the nitrogen of vegetation have been prominent subjects 
of investigation in all the Rothamsted field-experiments. 

It is not my purpose, in this connection, to discuss the various the- 
ories of vegetable growth, or to give an account of the many contro- 
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versies that have arisen in the developmental progress of science, but 
simply to call attention to some of the leading lines of investigation at 
Rothamsted which have had an influence in correcting our theories 
of vegetable nutrition and soil-exhaustion and in improving our meth- 
ods of agricultural practice. 

The legitimate aim of all systematic, exact experiments is to lay a 
foundation of well-ascertained and closely related facts on which may 
be developed a superstructure of science to supersede the theoretical 
speculations which form an important part of the prelude of scientific 
discovery. In this work of reconstruction, Drs. Lawes and Gilbert 
have for many years occupied a prominent position, and a full account 
of their labors would involve in the record a history of agricultural 
science for the past half-century. 

From an agricultural stand-point one of the first steps in the study 
of the laws of plant growth and nutrition is to ascertain the relative 
influence of the soil and the air in the supply of plant-food, as they 
are the only sources from which plants obtain the elements which 
enter into their composition. 

The atmosphere is a mixture of gases, of which more than three 
fourths is nitrogen, and less than one fourth oxygen, with something 
less than one part in ten thousand of carbonic acid. In addition to 
these there are traces of ammonia and a variable quantity of vapor of 
water. 

As the carbon, which forms about one half of the dry substance of 
plants, is all derived from the minute proportions of carbonic acid 
found in the atmosphere, it has been assumed that the comparatively 
small amount of nitrogen required by plants could be readily obtained 
from the abundant stores of this element in the atmosphere, and that 
wide-leaved plants, like clover and beans, could more readily assimilate 
it than those with narrow leaves, like the grasses. 

Experiments by Boussingault and the elaborate researches at Ro- 
thamsted, however, show that free nitrogen, the most abundant con- 
stituent of the air, is not assimilated by plants. The atmospheric 
sources of nitrogen for plant-growth must, therefore, be limited to the 
minute quantities of combined nitrogen in the form of ammonia and 
nitric acid. 

Important data as to the amount of nitrogen in various field-crops, 
grown under a variety of conditions, and the sources from which it is 
obtained, are furnished in the Rothamsted field-experiments. 

For a period of thirty-two years, wheat, on plots without manure, 
yielded an annual average of 20°7 pounds of nitrogen per acre. The 
yield, however, declined from an average of more than twenty-five 
pounds during the first eight years to an average of but sixteen 
pounds during the last eight years of the experiment. 

Barley, for a period of twenty-four years, on plots without manure, 
yielded annually an average of 18-3 pounds of nitrogen per acre, with 
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a decline from an average of twenty-two pounds over the first twelve 
years to an average of 14°6 pounds over the next twelve years. Min- 
eral manures, containing no nitrogen, applied to barley and wheat did 
not materially increase the yield of nitrogen in the crop. 

A succession of root-crops (with three years of barley intervening 
after the first eight years), dressed with a complex mineral manure, 
yielded an average of 26°8 pounds of nitrogen per acre, per annum, 
over a period of thirty-one years; with a decline from an average of 
forty-two pounds over the first eight years to 131 (in sugar-beets) 
over the last five years. Afterward, with the change of crop to man- 
golds, the yield of nitrogen was somewhat increased. 

Beans, for a period of twenty-four years, yielded an average of 31°3 
pounds of nitrogen without manure; and, with a complex mineral 
manure, an average of 45°5 pounds of nitrogen peracre. The decline 
in yield of nitrogen was, however, from an average of 48°1 pounds 
over the first twelve years to only 14°6 pounds over the last twelve 
years, when unmanured, and from an average of 61°5 pounds over the 
first twelve years to but 29°5 pounds over the last twelve years, when 
mineral manures were applied. 

An annual average yield of nearly two hundred pounds of nitrogen 
per acre was obtained in the clover grown for twenty-seven years in 
succession on a plot of old garden-soil that was exceptionally rich in 
nitrogen at the beginning of the experiment. As in the case of other 
crops, there was a marked decline in the average yield of nitrogen in 
the last half of the period, and there was also a great reduction in the 
stores of nitrogen contained in the soil. 

The leguminous crops, beans and clover, it will be seen, contain a 
larger amount of nitrogen per acre than the gramineous crops, wheat 
and barley. In the Rothamsted experiments it was, however, found 
that manures containing nitrogen benefited the gramineous crops, 
while they had but little, if any, influence upon the growth of legu- 
minous crops. The chemical composition of the crop was not, there- 
fore, an index of the manurial constituents required to promote its 
growth. 

When turnips, barley, clover, or beans, and wheat were grown in 
rotation for twenty-eight years, the average annual yield of nitrogen 
per acre was 36°8 pounds, and in the mixed herbage of permanent 
grass-land, when unmanured, the annual yield of nitrogen averaged 
thirty-three pounds per acre. 

The larger average yield of nitrogen per acre in the crops in rota- 
tion and in the mixed herbage of the permanent grass-land, as com- 
pared with the yield of nitrogen in gramineous crops when grown sep- 
arately, is not entirely due to the larger amount of nitrogen in the 
leguminous species themselves, but also to their influence upon the 
gramineous species which are able to take up and assimilate more nitro- 
gen when the highly nitrogenous leguminous crops have been appro- 
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priating their larger supplies of the same element, as will be seen from 
the following experiments : 

“In alternating wheat and beans, the remarkable result had been 
obtained that nearly as much wheat and nearly as much nitrogen 
were yielded in eight crops of wheat in alternation with the highly 
nitrogenous beans as in sixteen crops of wheat grown consecutively 
without manure in another field, and also nearly as much as were 
obtained in a third field in eight crops, alternated with a bare fal- 
low.” 

And again: “ After the growth of six grain-crops by artificial ma- 
nures alone, the field so treated was divided, and in 1873 on one half 
barley, and on the other half clover, was grown. The barley yielded 
87°3 pounds of nitrogen per acre, but the three cuttings of clover 
yielded 151°3 pounds. In the next year, 1874, barley succeeded on 
both the barley and the clover portions of the field. Where barley had 
previously been grown, and had yielded 37:3 pounds of nitrogen per 
acre, it now yielded 39°1 pounds ; but where the clover had previously 
been grown, and had yielded 151°3 pounds of nitrogen, the barley suc- 
ceeding it gave 69:4 pounds, or 30°3 pounds more after the removal 
of 151°3 pounds in clover than after the removal of only 373 pounds 
in barley.” 

We will now examine some of the evidence furnished by the Ro- 
thamsted experiments, in regard to the sources from which the nitro- 
gen of field-crops is obtained. 

As free or uncombined nitrogen cannot, as we have seen, be assimi- 
lated by plants, we will next consider the supply of combined nitrogen 
in the form of ammonia and nitric acid, existing in the atmosphere. 

From the earlier investigations of the rain-fall at Rothamsted and 
likewise on the Continent, it was estimated that from eight to ten 
pounds of combined nitrogen per acre was precipitated annually in the 
rains of Western Europe. Later observations at Rothamsted show 
that this estimate is probably too high, and Drs. Lawes and Gilbert, 
after a full discussion of their records for twenty-seven years, fix the 
probable amount at four to five pounds per acre. 

As this is only one fourth of the average annual yield of nitrogen 
per acre of the unmanured wheat over a period of thirty-two years, 
and but little more than one fourth of the average annual yield ob- 
tained with barley over a period of twenty-four years, to say nothing 
of the much larger yield of nitrogen in leguminous crops, it must be 
admitted that it is an entirely inadequate source of supply of nitrogen 
for vegetation. The nitrogen condensed by the soil from dew and 
atmospheric vapor has not been definitely determined, and is not, 
therefore, included in this estimate ; but it is probable that it is less 
than that brought to the soil by the rain. On the other hand, it has 
been shown by numerous experiments, including those at Rothamsted, 
that free nitrogen is evolved in the decomposition of organic matter, 
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and that the soil, under certain conditions, may suffer a loss of nitro- 
gen in this form. 

Of the rain falling upon the drain-gauges, the unmanured soil of 
which, it will be remembered, is in a natural state of consolidation and 
kept free from vegetation, for a period of ten years, about forty-four 
per cent has appeared as drainage-water, and about fifty-six per cent 
has been evaporated. Approximately, two thirds of the evaporation 
takes place during the summer months, and one third during the win- 
ter months. 

The annual loss of nitrogen in the drainage-water has been, upon 
the average, at the rate of 43°7 pounds per acre. This represents, 
approximately, the loss involved under the conditions of a bare sum- 
mer fallow. 

When the roots of growing plants are distributed through the soil, 
they take up the nitrogen as it becomes soluble in the process of nitri- 
fication, and the loss by drainage is to that extent diminished, 

The drainage from the unmanured wheat-plots contained nitrogen 
at the rate of only from 12°56 to 18°62 pounds per acre each year, and 
during two seasons of excessive drainage, when every running from 
the drains was analyzed, “it was estimated that from fifteen to seven- 
teen pounds of nitrogen were lost per acre, per annum, by drainage 
from plots which had received no nitrogenous manure for many years,” 
and the average for thirty years was from ten to twelve pounds per 
acre. During its period of active growth, the crop appropriated the 
nitrogen of the soil, so that there was little or none lost by drainage, 
and nearly the entire loss took place after harvest, and during the 
winter and spring months. 

The nitrogen lost by drainage on land receiving no nitrogenous 
manure is therefore considerably more than can reasonably be esti- 
mated in the supply from atmospheric sources. 

When nitrogenous manures were applied, the loss of nitrogen by 
drainage was materially increased, and on the average for more than 
thirty years, and under the most favorable conditions of growth, less 
than one third of the nitrogen applied as manure, was recovered in the 
increase of the crops, and much less than this when there was a de- 
ficiency of potash or phosphoric acid in the soil. 

In connection with these facts, relating to the amounts of nitrogen 
removed in the crops and lost by drainage, and the inadequate supplies 
of available atmospheric nitrogen for the purposes of plant-growth, it 
becomes a matter of particular interest to trace the influence of this 
system of continuous cropping, without nitrogenous manures, upon 
the nitrogen contained in the soil itself. 

The nitrogen in the soil of the unmanured wheat-plots has grad- 
ually diminished, and Dr. Gilbert says, “So far as we are able to form 
a judgment on the point, the diminution is approximately equal to the 
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ceived in the annual rain-fall is approximately balanced by the amount 
lost by the land, as nitrates in the drainage-water.” 

Where the great decrease in the yield of nitrogen was observed, in 
the case of the root-crops which were grown for thirty-one years in 
succession, the soil at the end of twenty-seven years was found to con- 
tain a smaller percentage of nitrogen than any other arable land of 
the farm. 

In the experiments on the mixed herbage of permanent grass-land, 
“the soil of the plot which, under the influence of a mixed mineral 
manure, including potash, had yielded such a large amount of legu- 
minous herbage, and such a large amount of nitrogen, showed, after 
twenty years, a considerably lower percentage of nitrogen than that 
of any other plot in the series.” 

The soil of the garden-plot, which gave so large a yield of clover 
over a period of twenty-seven years, was analyzed at the end of 
twenty-six years, and Dr. Gilbert remarks, in regard to the loss of 
the nitrogen of the soil, that “the diminution, to the depth of nine 
inches only, represents, approximately, three fourths as much as the 
amount estimated to be taken in the clover in the intervening period ; 
and the indication is, that there has been a considerable reduction in 
the lower depths also.” 

When nitrogenous manures were applied in the form of ammonia 
salts or nitrate of soda there was little or no decrease in the nitrogen 
of the soil, and in some cases there was an actual gain; but the loss 
from drainage was much greater, and it increased with each increment 
of the manures applied under the same conditions. On plots receiving 
43, 86, and 129 pounds, respectively, of nitrogen in the form of am- 
monia salts, mostly applied in the autumn, the estimated loss of nitro- 
gen by drainage was 19, 31, and 42°4 pounds ; “and with 86 pounds 
of nitrogen applied without, or with different mineral manures, the 
estimated loss ranged from 31 pounds with the most liberal manure to 
43°2 pounds with the ammonium salts continuously used alone.” 

The nitrogen of barn-yard manure, which from its comparative in- 
solubility is more slowly available for purposes of plant-growth, was 
not lost by drainage to the same extent as the chemical manures, and 
there were decided indications of considerable accumulations of it in 
the soil. The nitrogen applied in manures is not all accounted for in 
the amounts removed in the crop, lost by drainage, and stored up in 
the soil ; and it therefore seems probable, in the absence of any other 
known disposition of it, that the estimated losses by drainage, based 
on the materials discharged by the tile-drains, are altogether too low. 
As the drainage-waters, with the substances they hold in solution, pass 
from the upper’ to the lower strata of the soil, we can not avoid the 
conclusion that a large proportion must pass below the level of the 


drains without entering them. The drains of the experimental wheat- - 


fields are nearly twenty-five feet apart, and the underlying chalk at the 
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depth of from ten to fourteen feet furnishes good drainage for the 
spaces between the drains. 

The nitrogen applied in the manures that is not taken up by the 
crop or stored up in the soil, or lost in the waters discharged by the 
tile-drains, may therefore be fully accounted for in the amount that 
must be carried, under the conditions of the experiments, by the drain- 
age-waters to the lower strata of the subsoil, without entering the 
drains. The estimated losses of nitrogen by drainage, based on the 
amounts detected in the waters discharged by the drains, may there- 
fore with good reason be increased by the amount not accounted for 
in the crop and in the accumulations of the soil. 

Practically, then, in the light of the Rothamsted experiments, we 
may look upon the soil as the great source of the nitrogen of plants, as 
the atmosphere can furnish but a small proportion of the needed sup- 
ply, and this is more than counterbalanced by the losses from drainage. 

In connection with this imperfect outline of some of the leading 
lines of investigation that have been so successfully prosecuted at 
Rothamsted, it would be interesting to examine the data that indicate 
the relations of nitrogen to other elements of plant-growth, as sup- 
plied in manures and assimilated by crops when cultivated in suc- 
cession or in rotation with other species ; but these, with other cognate 
topics, must be omitted, as we can not at this time undertake anything 
like an exhaustive discussion of the results of these valuable experi- 
ments. 

The great importance of physiological researches and the compara- 
tively subordinate influence of purely chemical methods in solving 
the great problems of agricultural science, have been so fully illus- 
trated in the experiments at Rothamsted that we must accept them 
as the basis of a new departure in the development of a consistent 
science of rural economy. In the light of these experiments the gen- 
erally accepted theories of soil-exhaustion must be reconstructed, and 
the action and relative value of manures must be investigated from a 
new stand-point. 

The exhaw tion of a soil can no longer be estimated by the constit- 
uents removed in the crop. Wheat and oats, with other cereals, are 
generally considered as exhausting crops, and a summer fallow is 
looked upon as a means of increasing or restoring the fertility of 
the soil; but the grain-crops when grown by themselves, and the 
summer fallow itself, are alike the occasion of a loss of fertilizing 
materials, and in precisely the same way. In both cases there is a 
long interval in which there are no living roots of plants in the soil 
to take up the nutritive materials as they are transformed into the 
soluble form, and they are lost by percolation to the lower strata of 
the subsoil out of the reach of vegetation. 

Many of what are called restorative plants feed in the deeper layers 
of the soil, and they may, by their scattered foliage and thick roots, 
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add to the stores of plant-food in the surface-soil, which may be used 
by plants of a different habit that are not deep feeders. 

The physiological peculiarities of the different botanical groups of 
plants must, however, be better understood before we can fully explain 
the influence of one crop upon another that succeeds it. That the 
special formula manures, so widely advertised in this country, and 
which are claimed to provide, in due proportion, the constituents re- 
quired by a particular crop, are based on false assumptions, is abun- 
dantly shown in the Rothamsted field-experiments ; but we can not 
now discuss the fallacy in detail. 

The experiments with animals at Rothamsted must form the sub- 
ject of a separate article. 
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WHO WAS PRIMITIVE MAN? 
By Prorzssor GRANT ALLEN. 


HEN Sir Charles Lyell’s “ Antiquity of Man” and Mr. Darwin’s 

two great works first set all the world thinking about the ori- 

gin of our race, there was a general tendency among scientific men 
and the public generally to take it for granted that the earliest known 
men, those whose remains we find in the river-drift, were necessarily 
“missing links” between the human species and its supposed anthro- 
poid progenitors. People naturally imagined that these very ancient 
men must have been hairy, low-browed, semi-brutal savages, half-way 
in development between the gorilla and the Australian or the Bush- 
man. Striking word-pictures painted the paleolithic hunter for us as 
an evolving ape ; and we all acquiesced in the pictures as truthful and 
accurate. With the progress of discovery, however, another phase of 
the question has come uppermost, and anthropologists have now for 
some time inclined with marked distinctness to the exactly opposite 
view. As we examined more and more closely the relics of the cave- 
men, for example, it became clear that their works of art were those 
not merely of real human beings, but of human beings considerably in 
advance of many existing savages. Professor Boyd Dawkins, who 
knows more about the cave-men than any one else in Britain at least, 
unhesitatingly states his opinion that they were in all important re- 
spects the equals of the modern Esquimaux, whom he indeed regards as 
their probable lineal representatives. Any one who has closely exam- 
ined the remains recovered from the French caves can not fail largely 
to fall in with this view, so far at least as regards the high level of 
palzolithic art. In fact, it is daily becoming clear that the antiquity 
of man is something even deeper and more far-reaching in its implica- 
tions than Lyell himself at first imagined. For while on the one hand 


geologists are inclining more and more to the opinion that paleolithie 






a ae 
oe 





























WHO WAS PRIMITIVE MAN? 95 


man was as old as or older than the last glacial period, anthropologists 
on the other hand are inclining more and more to the opinion that this 
pre-glacial and inter-glacial man was really quite as human and quite as 
capable of civilization as any race now living, except perhaps a few of 
the most cultivated European stocks. Instead of being the “missing 
link,” our cave-man turns out to be a mere average savage, living a 
rude and unintelligent life, to be sure, but quite capable, so far as re- 
gards his faculties, of becoming as civilized as the Sandwich-Islanders 
have become within our own memory. 

It is, of course, obvious that these facts may be easily turned by 
opponents of Darwinism into powerful arguments against the theory 
of man’s evolution from a lower form. “Here we accept all your 
facts,” says the defender of the fixity of species ; “ we allow that man 
has inhabited the earth for as long a period as you choose, say 200,000 
years ; and, when we go down to the very beginning of that period, 
what do we meet with? A missing link? An evolving ape? No; 
nothing of the sort ; a man exactly the same as the man of the present 
day. However far back we push our researches in the past, we find 
either no man at all, or else the same man that we now know. Your 
theory of evolution is disproved by the very facts which you were 
wont to allege.in its favor. We used at first to argue against your 
facts, because we did not see in what direction they really pointed : 
nowadays we allow them all, and we find in them the very best bul- 
wark of our own belief.” 

This argument, or something very like it, has lately been employed 
with great effect by Dr. Mitchell, of Edinburgh, in his able and inter- 
esting work, “The Past in the Present.” The Scotch archeologist 
there shows good grounds for supposing that the cave-men and the 
river-drift men were really, in faculties and potentialities, the equals 
of most existing savages, if not even of our own average English 
population. He gives excellent reasons for the belief that while we 
have advanced very greatly in.social organization and in material 
comfort since that early date, we may have advanced very little, if 
at all, in brain-power or in potentiality of thought. There are still 
isolated communities in out-of-the-way parts of Scotland which use 
hand-made pottery of the rudest primeval type, and spin with stone 
whorls of the prehistoric pattern ; while their works of imitative art 


are ruder and more unlike the originals they depict than anything | 


ever attempted by the earliest known men. Yet these people, as Dr. 
Mitchell rightly observes, are fully the equals in intelligence and 
moral feeling of their contemporaries in the great manufacturing 
centers. Hence we must not confound mere material backwardness 
with lowness of type or intellectual deficiency. It is probable, nay, 
almost certain, that the ordinary cave-man was superior in ingenuity 
and mental power to nine out of ten among our modern savages, and 
quite equal to the fair run of our own laboring classes. 
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Nevertheless, I believe it is allowable for us frankly to admit all 
these facts, and yet remain evolutionists just as heartily as before, 
No doubt our general tendency was at first in the opposite direction, 
and many evolutionists will be staggered by the conclusions of Pro- 
fessor Dawkins and Dr. Mitchell, while others will endeavor, under the 
influence of false prepossessions, to dispute their facts. But modifi- 
ability of opinion is the true test of devotion to truth, and honest 
thinkers can hardly fail to modify their opinions on this question 
in accordance with the latest discoveries. After frankly and fairly 
facing all the difficulties of the situation, I believe we may come at 
last to the following conclusions, which, for clearness’ sake, I will 
number separately: 1. The cave-men were not only true men, but 
men of a comparatively high type. 2. But the river-drift men, who 
preceded them, were men of a lower social organization, and probably 
of a lower physical organization as well. 3. The earliest human re- 
mains which we possess, though, on the whole, decidedly human, are 
yet, in some respects, of a type more brute-like than that of any exist- 
ing savages. 4. They specially recall the most striking traits of the 
larger anthropoid apes. 5. There is no reason to suppose that these 
remains are those of the earliest men who inhabited the earth. 6. 
There is good reason for believing that before the evolution of man 
in his present specific type, a man-like animal, belonging to the same 
genus, but less highly differentiated, lived in Europe. 7%. From this 
man-like animal the existing human species is descended. 8. Analogy 
would lead us to suppose that the line of descent which culminates in 

" man first diverged from the line of descent which culminates in the goril- 

. la and the chimpanzee, about the later Eocene or early Miocene period, 

In order to give such proof of these propositions as the fragment- 
ary evidence yet admits, it will be necessary first to clear the ground 
of one or two common misapprehensions. And, before all, let us get 
rid of that strangely unscientific and unphilosophical expression, the 
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Stone age. 
Most people who have not specially studied prehistoric archeol- 
ogy, and many of those who have studied it, believe that the period 
of human life on the earth may be divided into three principal epochs, 
the Iron age, the Bronze age, and the Stone age; and that the last- . 
named epoch may be once more subdivided into the Palmolithic and 
the Neolithic ages. All the great archeologists know, of course, that id 
such a division would be utterly misleading; yet, in their written 
works, they have often used language which has led the world gen- 
erally to fall, almost without exception, into the error. The division 
in question can only be paralleled by a division of all human his- 
tory into three periods, the age of Steam, the age of Printing, and 
the age of Unprinted Books; the latter being subdivided into the 
medieval and the Egyptian ages. The real facts may much better 
be represented thus : 
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There are two great geological epochs in which we find remains 
of man. The first is that of the palolithic or old chipped-flint 
weapons. The second is the modern or recent period, including 
the three so-called Neolithic, Bronze, and Iron ages. The first or 
paleolithic epoch is separated from the second or recent epoch by a 
yast and unknown lapse of time. We may place its date at some- 

where about 200,000 years back. The remains of human origin be- 
: longing to it all occur under the conditions which we ordinarily 
describe as geological ; they are found either in the drift deposits of 
our river-valleys or beneath the concreted floors of caves. They con- 
sist chiefly of rude stone weapons, in unpolished flint, chipped off by 
side-blows. What events caused the break in continuity between 
paleolithic and recent man in Europe we do not exactly know ; but 
many of the best authorities believe that it was brought about by the 
coming on of the last glacial epoch (that is to say, the final cold spell 
of the recurrent pleistocene cycles). If these authorities are right, . 
then at a period earlier than 200,000 years since, Europe was peopled 
by paleolithic men ; and about 80,000 years ago these men were very 3 
gradually driven southward by the spread of the polar ice over the 
whole of the northern temperate zone. Be this as it may, however, 
we know, at any rate, that they belonged to a far earlier state of 
things, when the whole geographical condition of Europe differed in 
many respects from that which prevails at the present day. 

On the other hand, recent man in Europe dates back, probably, 
only some twenty thousand years or so. His remains, whether of the 
Neolithic, the Bronze, or the Iron age, are found in tumuli still stand- a 
ing on the surface of the ground. Since his reappearance here, no “4 
notable changes have taken place in the face of the country. Instead : 
of occurring in deep natural deposits or under the solid floors of pri- 3 
meval caves, his bones and his weapons are found in graves or mounds ‘am 
j of recent make. The neolithic men, though they used implements of . 
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stone, polished them exquisitely by grinding and smoothing, and were 
in all respects, save in the use of metals and a few similar particulars, 
as advanced as their successors of the Bronze age. No great gap in 
time separates them from the bronze and iron men, as a great gap sep- 
arates all three from the paleolithic cave-men and drift-men. They 
were probably identical with two modern races, in three successive 
. stages of their culture ; whereas, the palzolithic race is cut off utterly 
from the recent race by a whole unknown interval, presumably repre- . 
senting the time during which Northern Europe was glaciated. Ac- k: 
cordingly, with recent man we shall have nothing to do here. 4 
v Again, I must further premise that the very question which heads . 
this paper—who was Primitive Man ?—is in itself a somewhat irra- . 
tional one. For of course, if we accept the evolutionist theory at all, 
there never was a first man. The early undifferentiated ancestors of 
men and anthropoid apes slowly developed along different lines toward a 
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different specific forms ; but there never was a point in the series at 
which one might definitely put down one’s finger and say, “ Here the 
man-like ape became a complete man.” All that we can do is to de- 
cide that the ancestors of modern man at such and such a given date 
had progressed just so far in their way toward the existing highest type, 
Professor Boyd Dawkins, in his recent work on ‘“ Early Man in 
Britain,” and in his discourse at the last meeting of the British Agso- 
ciation, has so clearly summed up the results of all the latest investiga- 
tions as to paleolithic man that it will only be necessary here briefly 
to recapitulate the views he has enunciated. He divides the men of 
the Pleistocene period in Europe and Asia into two successive classes, 
the earlier or river-drift men, and the later or cave-men. The drift of 
the Thames, Somme, and other rivers is the earliest geological stratum 
in which we find unquestionable evidence of the existence of man, 
The evidence in point consists entirely of chipped flint instruments of 
the very rudest type, incomparably ruder than anything produced by 
the very lowest of modern savages. Man at that period was clearly a 
rough and perhaps almost solitary hunter, using rude triangular stone 
implements. Moreover, we have evidence of that homogeneous con- 
dition which betokens an early stage of evolution, in the fact that im- 
plements of precisely the same sort are found all over Europe, Asia, 
and Africa. The primeval hunter who chased the stag in Africa had 
brethren who chased the fallow deer in Spain and Italy, and others 
who chased the various wild beasts among the jungles of India. Over 
the whole Eastern hemisphere, so far as we can judge, man was then a 
single homogeneous race, living everywhere the same life, and pro- 
ducing everywhere the same rude and primitive weapons. | 
The drift-men were succeeded, in Northern Europe at least, by an- 
other and higher development of humanity, the cave-men. How far 
they may have differed physically from their predecessors of the Drift 
period we have no sufficient means of judging ; but the analogy of 
other human varieties would lead us to suspect that they presented be by 
some marked signs of advance ; for we know that among all existing 
races there is a pretty constant ratio between social development and 
physical peculiarities. At any rate, the cave-men were apparently far 
more advanced in the rudiments of culture than the drift-men, espe- 
cially toward the end of the cave period, during which they made 
continuous advances in the arts of life. Their weapons, though still 
chipped (instead of being ground, like those of the neolithic Europe- 
ans and the modern savages), were more varied in shape and better if 
worked than the rude triangular hatchets of the drift. They manu- al} 
factured, in their last stage, excellent barbed harpoons of good designs. 
They made fish-hooks and needles of bone with some degree of finish. 
They employed ruddle for personal decoration, and collected fossil 
shells, which they drilled and strung as necklaces. Moreover, they 
had a remarkable talent for imitative art, producing spirited sketches 
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on mammoth ivory or reindeer horn of various animals, living or ex- 
tinct. In fact, they seem to have been in most essential particulars 
almost as advanced as the modern Esquimaux, with whom Professor 
Dawkins conjecturally identifies them. 

But if Professor Dawkins means us to understand that the cave- 
men were physically developed to the same extent as the Esquimaux, it 
is necessary to accept his conclusion with great caution. It does not 
follow, because the Esquimaux are the nearest modern parallels of the 
cave-men, that the cave-men therefore resembled them closely in ap- 
pearance. Several of the sketches of cave-men, cut by themselves on 
horn’and bone, certainly show (it seems to me) that they were covered 
with hair over the whole body ; and the hunter in the antler from the 
Duruthy cave has a long pointed beard and high crest of hair on the 
poll utterly unlike the Esquimau type. The figures are also those of 
a slim and long-limbed race. And when Professor Dawkins tells us 
that the very earliest known man was unquestionably a man and not 
a “ missing link,” it becomes a matter of importance to decide exactly 
what the phrase “a missing link” is held to imply. 

Man differs from the anthropoid apes mainly in the immensely 
larger development of his brain ; for the other peculiarities of his pel- 
vis, his teeth, and the position of his head on the shoulders, are mere 
small adaptive points, dependent upon his upright attitude and the 
nature of his food. Even the lowest savage and the oldest known 
human skull have a brain-capacity far bigger in proportion than that 
of the highest apes. Now, this brain could not, of course, have been 
developed per saltum ; it must have been slowly evolved in the course 
of a long and special intercourse with nature. But between civilized 
man and his early ancestor, common to him and the anthropoid apes, 
there must at some time have existed every possible intermediate link. 
Some such links still survive in the Bushman, the Australian black 
fellow, and the Andaman-Islander. Other and earlier links probably 
became extinct at various previous periods, under the pressure of the 
higher varieties from time to time developed, just as these lowest sav- 
ages are now in process of becoming extinct before the face of the 
European colonist. But we would naturally expect the men of the 
palwolithic period to be still a trifle more brute-like in several small 
particulars than any existing savages, because they were so much 
the nearer to the primitive common ancestor, a few of whose distinct- 
ive traits they would probably retain in a higher degree than any race 
now living. In short, while it would be absurd to suppose that palwo- 
lithic men were “‘ missing links” in the sense of being exactly half-way 
houses between apes and Bushmen, it is yet natural to expect that they 
would be the last or penultimate links in a chain whose other links are 
many and wanting. Do we, as a matter of fact, find any such slight 
traces of brute-like structure in the earliest human remains which have 
come down to us ? 
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In dealing with this question we have to remember in the first 
place that the number of quite undoubted palxolithic human bones of 
the earliest period is all but absolutely ni/; and that even the few 
dubious and suspected bodily remains which we possess, presumably 
of that age, are for the most part mere broken fragments. Most of 
our palzolithic bones belong to the latest cave age, and represent a 
comparatively high race of savages, known as the Cro-Magnon men, 
Of their earlier predecessors we know but little. We have, however, 
two remarkable portions of skulls, one of which is almost free from 
suspicion, while the other, though more doubtful, is still accepted as 
genuine by good Continental anthropologists. Both apparently bélong 
to the earliest age of the cave-men. The first is the celebrated jaw of 
La Naulette. This is a massive and prognathous bone, with enormous 
and projecting canine teeth ; and these canine teeth, as Mr. Darwin 
notes, point back very clearly to a nearly anthropoid progenitor.* The 
second is the much-debated Neanderthal skull, which possesses large 
bosses on the forehead, strikingly suggestive of those which give the 
gorilla its peculiarly fierce appearance. So good an anatomist as Pro- 
fessor Rolleston assures us that, if these frontal sinuses had been 
found without the skull to which they are attached, he would have 
been a bold man indeed who would venture to pronounce them human, 
The thickness of the bones in the rest of the Neanderthal skeleton, to 
which Professor Schaafhausen calls attention, also approximates to the 
anthropoid pattern. “No other human skull,” says that able anthro- 
pologist, “presents so utterly bestial a type as the Neanderthal frag- 
ment. If one cuts a female gorilla skull in the same fashion, the 
resemblance is truly astonishing, and we may say that the only human 
feature in this skull is its size.” All the skulls of what De Quatre- 
fages and Hamy call the “Canstadt race” show these same low char- 
acteristics, and “must have presented a strangely savage aspect.” 
The other supposed relics of the earlier cave-men are either too slight, 
too much crushed, or too uncertain, to be of much use for purposes of 
argument. When we add that even the later cave-man was almost 
certainly hairy, like the modern Ainos, we have before us the picture 
of what may fairly be considered a sort of missing link, though only 
the last in a long chain. 

Moreover, it is a most deceptive practice to speak of the cave-men 
as if they were a single set of people, representing a merely temporary 
type. As a matter of fact, the period covered by the cave remains is 
enormously long, and the men of one epoch must have differed widely 
from those of another. M. de Mortillet has actually distinguished 
three subdivisions of the cave period, marked by a successive improve- 


* Since this article was sent to press, Professor Maska, of Neutitschein, has discovered 
a human jaw-bone, associated with pleistocene mammalian remains, in the Schipka cave 
(Moravia). This bone, which belonged to a very young child (as inferred from the devel- 
opment of the teeth), “is of very large, indeed, of colossal dimensions.” 
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ment in the arts of working stone and bone, to which he gives the 
names of the Moustier epoch, the Solutré epoch, and the La Madelaine 
epoch, from the stations which best typify each stage of primitive 
culture. M. Broca has shown that, between the time when the Mous- 
tier cave was inhabited by troglodytes and the time when the La 
Madelaine cave was similarly inhabited, the valley of the Vézére had 
undergone a denudation to the depth of twenty-seven metres ; while 
from the date of the La Madelaine cave to our own time the denudation 
was only four or five metres. In other words, the interval between 
the two epochs was far greater than the interval between the last of 
them and our own times. 

As to the drift-men, the few bones attributed to them are so singu- 
larly and suspiciously like those of neolithic times that it seems very 
unsafe to build any definite conclusion upon them. Accordingly, 
when Professor Dawkins tells us that “ the river-drift man first comes 
before us endowed with all human attributes, and without any signs 
of a closer alliance with the lower animals than is presented by the 
savages of to-day,” I think we must venture to suspend judgment for 
the present. Seeing that a later skull, like that of Neanderthal, is strik- 
ingly ape-like in one most important particular, is considerably lower 
in general type than that of the lowest living savage, and (as Professor 
Huxley has shown) is rather nearer the chimpanzee than the modern 
European in outline, it seems hazardous to conclude on very dubious 
evidence that a still earlier race had skulls as well formed as those of 
the neolithic Iberians. The least doubtful cases are acknowledged to 
be identical in character with the far later Cro-Magnon remains (be- 
longing to the latest cave age), which in itself is enough to rouse con- 
siderable suspicion. So many supposed paleolithic skeletons, like the 
“fossil man” of Mentone, have turned out on further examination to 
be neolithic or later, that it is unwise to base conclusions upon them, 
when those conclusions clearly run counter to the general course of 
evolution. 

With regard to the previous history of the human race, we can only 
guess at it by the analogy of the other higher mammalia. But late 
researches have all gone to show that the general progress of mamma- 
lian development has been singularly regular. If we apply this anal- 
ogy, and couple it with the other known and observed facts, we may 
be able still further to bridge over the gap between man and his an- 
thropoid progenitor. As Professor Huxley remarks, “The first traces 
ofthe primordial stock whence man has proceeded need no longer be 
sought, by those who entertain any form of the doctrine of progressive 
development, in the newest tertiaries ; they may be looked for in an 
epoch more distant from the age of the Hlephas primigenius than that 
is from us.” 

The bifurcation of the European placental mammals begins in the 
Eocene ; and it is to the Eocene that we must look for the earliest 
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appearance of the Primates. At that period, there existed lemurs in 
Europe and America, of a transitional type, showing points of resem- 
blance to the hoofed animals of the same age, the ancestors of our own 
horses and tapirs. The Eocene was the epoch of the first great pla- 
cental mammalian population, and we know that in such early epochs 
of each main class, when the class is assuming a dominant position, it 
always possesses an immense plasticity, rapidly dividing and subdivid- 
ing into more and more definitely specialized types. Accordingly, it 
_ was probably as early as this period that the ancestors of the higher 
apes began to differentiate themselves from the ancestors of the mod- 
ern lemurs. All analogy shows us that these divisions begin a long 
way down in time, proceed rapidly at first, and grow less rapid as the 
various creatures become more and more specialized, so losing their 
original plasticity. 

In the Miocene, the specialization of the Primates must have con- 
tinued very fast ; for as early as the mid-Miocene strata we find in 
Continental Europe a large anthropoid ape, identified by good authori- 
ties as a close relation of the modern gibbons. Other apes of the same 
date are similarly identified as nearly allied with other living genera, 
Hence the question naturally arises—if the bifurcation of the Primates 
had already proceeded so far in the mid-Miocene period that even ex- 
isting genera of higher apes had been fairly well demarkated, must not 
the ancestors of man have already begun to be generically distinct 
from the ancestors of the other anthropoids? Is it not consonant with 
analogy to suppose that the monkey group should have separated from 
the Jemur group in the Eocene ; that the anthropoid apes should have 
separated from the monkeys in the lower Miocene ; and that the hu- 
man genus (as distinct from the fully developed human species) should 
have separated from the anthropoid apes in the mid-Miocene? There 
seems to be good reason for this conclusion. 

In mid-Miocene strata at. Thenay, the Abbé Bourgeois has found 
certain split flints, some of them bearing traces of fire, which he 
believes to be of artificial origin ; and in this belief he is upheld by 
M. de Mortillet, Dr. Hamy, MM. de Quatrefages, Worsaae, and Capel- 
lini, and other distinguished anthropologists. Specimens may be seen 
in the Musée de St. Germain, almost as obviously human in their work- 
manship as any of the St. Acheul type. M. Delaunay has similarly 
found a rib of an extinct manatee, which seems to have been notched 
or cut with a sharp instrument ; and M. Ribeiro, of the Portuguese 
geological survey, has noted wrought flints in the Miocene deposits of 
the Tagus, which he exhibited in Paris in 1879. On the evidence of 
these and other facts M. de Mortillet pronounces in favor of what he 
calls Tertiary man. But as he carefully distinguishes him from Qua- 
ternary man, “l’homme de St. Acheul ”—the river-drift man of Pro- 
fessor Dawkins—I suppose he means to imply that this species, though 
belonging to the same genus as ourselves, was yet so far unlike us, so 
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little differentiated, as to be man only in the generic, not in the spe- 
cific sense. 5 

Professor Boyd Dawkins, on the other hand, argues apparently 
against the existence of man in any form in Miocene Europe. “There 
is,” he says, “one important consideration which renders it highly im- 
probable that man was then living in any part of the world. No liv- 
ing species of land mammal has been met with in the Miocene fauna. 
Man, the most highly specialized of all creatures, had no place in a 
fauna which is conspicuous by the absence of all the mammalia now 
associated with him. . . . If we accept the evidence advanced in fa- 
vor of Miocene man, it is incredible that he alone of all the mamma- 
lia living in those times in Europe should not have perished, or have 
changed into some other form in the long lapse of ages during which 
many Miocene genera and all the Miocene species have become ex- 
tinct.” But, if I understand M. de Mortillet aright, this is just what 
he means by distinguishing Tertiary from Quaternary man, Pro- 
fessor Dawkins argues as though the animal which split the Abbé 
Bourgeois’s flints must either have been man or not-man; but the 
whole analogy of evolution would lead us to suppose that it was really 
a “tertium quid” or half-man; as Professor Dawkins himself sug- 
gests, a creature “intermediate between man and something else,” a 
creature which should “ bear the same relation to ourselves as the Mio- 
cene apes, such as the Mesopithecus, bear to those now living, such as 
the Semnopithecus.” 

But Professor Dawkins, who seems strangely unwilling to admit 
the existence of such an intermediate link, endeavors to account for 
the split flints of the mid-Miocene by curiously round-about ways. “Is 
it possible,” he asks, “for the flints in question, which are very differ- 
ent from the paleolithic implements of the caves and river deposits, to 
have been chipped or the bone to have been notched without the inter- 
vention of man? If we can not assert the impossibility, we can not 
say that these marks prove that man was living in this remote age in 
the earth’s history. If they be artificial, then I would suggest that 
they were made by one of the higher apes then living in France rather 
than by man. As the evidence stands at present, we have no satis- 
factory proof either of the existence of man in the Miocene or of any 
creature nearer akin to him than the anthropomorphous apes. These 
views agree with those of Professor Gaudry, who suggests that the 
chipped flints and the cut rib may have been the work of the Dryo- 
pithecus, or the great anthropoid ape, then living in France. I am, 
however, not aware that any of the present apes are in the habit of 
making stone implements or cutting bones, although they ude stones 
for cracking nuts.” And, in a foot-note, Professor Dawkins further 
observes : “ Even if the existing apes do not now make stone imple- 
ments or cut bones, it does not follow that the extinct apes were 
equally ignorant, because some extinct animals are known to have 
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been more highly organized than any living members of their class,” 
Does not this reasoning exactly remind one of that which was current 
when M. Boucher de Perthes first called attention to the Abbeville 
flints ? 

Now, I confess I am at a loss to comprehend why Professor Daw- 
kins should be so anxious to escape the natural inference that these 
flints were split by an ancestor of man. If he were a determined oppo- 
nent of evolutionism, it would be easy enough to understand his atti- 
tude ; but, as he is a consistent and bold evolutionist, one can hardly 
guess why he should go so far out of his way to get rid of a simple 
conclusion. He argues most strenuously that man was fully developed 
in the Pleistocene age. He can not imagine that man reached this 
full development by a sudden leap or miraculous interposition. And, 
therefore, he might naturally conclude that an early and less differ- 
entiated ancestor of man was living in the Miocene age, and develop- 
ing upward through the Pliocene times, till he reached that highly 
specialized specific form which he had demonstrably attained in the 
later Pleistocene period. Implements such as we should naturally ex- 
pect @ priori to be produced by such an intermediate form are actually 
forthcoming in the Miocene. The traces of use and marks of fire 
upon them seem irresistible proofs—the edges are chipped and worn 
exactly like those of undoubted flake-knives—while the regular repe- 
tition of their shapes is most noticeable. Yet, for some unknown rea- 
son, rather than accept the plain conclusion of M. de Mortillet, Pro- 
fessor Dawkins prefers to believe that they were produced by apes, 
and to leave man without any traceable ancestry whatsoever. Surely 
he does not believe that man was suddenly evolved, at a single bound, 
from a creature no nearer akin to him “than the anthropomorphous 
apes.” Yet this is certainly the conclusion which most readers would 
draw from his facts and arguments. 

It is clear that the difficulty in all these cases depends upon the too 
great definiteness of our words, with their hard-and-fast lines of de- 
markation, when applied to the gradual and changeful forms of evolv- 
ing species. The very question as to the existence and character of 
“primitive” man thus becomes one of mere artificial and arbitrary 
distinctions. We try to draw a line somewhere, and wherever we 
draw it we must necessarily cause confusion. Let us try, then, to set 
forth the probable course of evolution in the line which finally cul- 
minates in civilized man, from the Eocene age upward, using so far 
as possible such language as will the least involve us in classificatory 
distinctions. 

In the very first part of the Eocene age man’s ancestors were very 
plastic and unspecialized placental mammals of the early “generalized” 
type. They were still so little removed from the original form, so little 
adapted for special habits and habitats, that they at the same time 
closely resembled the progenitors of the horses and the hedgehogs. 
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But before the middle of the Eocene period this homogeneous group 
had begun to split up into main branches. And by the later Eocene 
times the particular branch to which man’s ancestors belonged had 
reached, even in Europe, the stage of lemuroid creatures—four-handed 
and relatively small-brained animals, still retaining many traces of their 
connection with the ancestral horse-like and insectivore-like forms. 
These lemuroids were forestine, and, perhaps, nocturnal fruit-eaters. 
They lived among trees, which their hands were especially adapted 
for climbing. 

In the lower Miocene times the lemuroids again must have split up 
into two main branches, that of the monkeys and of the lemurs. We 
find no trace of the monkeys in the remains of this age ; but, as they 
were highly developed in the succeeding mid-Miocene period, they must 
have begun to be distinctly separated at least as early as this point 
of time. To the monkey branch, of course, the progenitors of man 
belonged. 

By the epoch of the mid-Miocene deposits the morikey tribe had 
once more presumably subdivided itself into two or three minor groups, 
one of which was that of the anthropoid apes, while another was that 
of the supposed man-like animal who manufactured the earliest known 
split flints. The anthropoid apes remained true to the old semi-arboreal 
habits of the race, and retained their four hands. The man-like ani- 
mal apparently took to the low-lying and open plains, perhaps hid in 
caves, and, though probably still in part frugivorous, eked out his 
livelihood by hunting. We may not unjustifiably picture him to our- 
selves as a tall and hairy creature, more or less erect, but with a slouch- 
ing gait, black-faced and whiskered, with prominent prognathous muz- 
zie, and large pointed canine teeth, those of each jaw fitting into an 
interspace in the opposite row. These teeth, as Mr. Darwin suggests, 
were used in the combats of the males. His forehead was no doubt 
low and retreating, with bony bosses underlying the shaggy eyebrows, 
which gave him a fierce expression, something like that of the gorilla. 
But already, in all likelihood, he had learned to walk habitually erect, 
and had begun to develop a human pelvis, as well as to carry his head 
more straight upon his shoulders. That some such an animal must 
then have existed seems to me an inevitable corollary from the general 
principles of evolution, and a natural inference from the analogy of 
other living genera. Moreover, we actually find rude works of art 
which occupy a position just midway between the undressed stone 
nut-cracker of the ape and the chipped weapons of paleolithic times. 
This creature, then, if he existed at all, was the real primitive man, 
and to apply that term to the cave-men or the drift-men is almost as 
absurd as to apply it to the civilized neolithic herdsmen. 

The supposed Miocene ancestor of humanity must have been ac- 
quainted with the use of fire, and have been sufficiently intelligent to 
split rude flakes of flint. But his brain was no doubt about half-way 
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between that of the anthropoid apes and that of the Neanderthal skull, 
Such an intermediate stage must have been passed through at some 
time or other, and the mid-Miocene is just about the time when one 
would naturally expect it to have existed. The fact that no bones of 
this man-like creature have yet been found militates very little against 
the argument, for in all cases the mammalian remains, which we actu- 
ally possess from any particular stratum, are a mere tithe of the spe- 
cies which we know must have been living during the period when it 
was deposited. And, after all, the works of man (or of a man-like 
animal) are just as good evidence of his existence as his bones would 
be ; for, as Sir John Lubbock rightly observes, the question is whether 
men then existed, not whether they had bones or not. 

During the Pliocene period, the scent does not lie so well, and we 
seem to lose sight for a while of man’s ancestry. Such gaps are com- 
mon in the geological history, and need surprise no one, considering 
the necessarily fragmentary nature of the record, based as it is upon a 
few stray bones or bits of flint which may happen to escape destruc- 
tion, and be afterward brought to light. Some cut bones, however, 
have actually been detected in Tuscan Pliocenes, and may possibly 
bear investigation. Professor Dawkins, it is true, objects that the 
presence of a piece of rude pottery together with the bones casts much 
doubt upon their authenticity. But Professor Capellini, their discov- 
erer, now writes that Mr. Dawkins is mistaken in this particular, and 
that the pottery belongs to quite a different stratum from the bones, 
Other marked remains have been discovered in Pliocene strata else- 
where ; and worked flints have been detected in the gravels of St. 
Prést, which, however, are of doubtfully Pliocene age. Nevertheless, 
the ancestors of man must have gone on acquiring all the distinctive 
human features during this period, and especially gaining increased 
volume of brain. If we could find entire skeletons of our Miocene and 
Pliocene progenitors, analogy leads us to suppose that naturalists would 
arrange them as at least two, if not more, separate species of the genus 
Homo. Whether we should call them men or not is a mere matter of 
nomenclature ; but that such links iz the chain of evolution must then 
have existed seems to me indisputable. 

In the Pleistocene period, we come at last upon undoubted traces 
of the existing specific man. The early Pleistocene strata show us 
no very certain evidence ; but in the mid-Pleistocene we find the ear- 
liest indubitable flint flake, split by chipping, and very different in type 
from the workmanship of the supposed mid-Miocene man-like creature, 
In the later Pleistocene we get the well-known drift implements. 
Without fully accepting Professor Dawkins’s argument that the drift- 
men were human beings of quite a modern type, one may at least admit 
that the remains prove them to have been really men of the actual species 
now living—men not much further removed from us than the Anda- 
manese or the Digger Indians. Accordingly, we can not suppose that 
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they had been developed straightway from a totally inferior quadru- 
manous form, and reached their Pleistocene mental eminence by a leap. 
“ The implements of the drift,” says Professor Dawkins, “though they 
imply that their possessors were savages like the native Australians, 
show a considerable advance on the simple flake left behind as the only 
trace of man of the mid-Pleistocene age.” They also show a still 
greater advance upon the very rude chips of the unknown mid-Miocene 
ancestor. Hence the progressive improvement is exactly what we 
should expect it to be, and we are justified, I think, in concluding that 
by the beginning of the Pleistocene age the evolving anthropoid had 
reached a point in his development where he might fairly be consid- 
ered as 2 man and a brother. At the beginning of that age, he was 
probably what naturalists would recognize as specifically identical with 
existing man, but of a very low variety. By the mid-Pleistocene he 
had become an ordinary savage of an exaggerated sort, and by the 
age of the drift he had reached the stage of making himself mod- 
erately shapely stone implements. The river-drift man, however, as 
Professor Dawkins believes, has no modern direct representative—or, 
to put it more correctly, the whole race, even in its lowest varieties, has 
now quite outstripped him, certainly in culture, and probably in phy- 
sigue as well. 

At last, we reach the age of the cave-men. By that period, man 
had become to a certain extent cultured. He had learned how to 
make finished implements of stone and bone, and to draw and carve 
with spirit and with a rude imitative accuracy. It is possible enough 
that the cave-man was the direct ancestor of the Esquimaux, and that 
that race has kept its early culture with but few later additions and 
improvements.* Nevertheless, it does not at all follow that in phys- 
ical appearance the earlier cave-men were the equals of the Esquimaux, 
or, indeed, that the Esquimaux are any more nearly related to them 
than ourselves. They may have been darker-skinned and less highly 
human looking ; they probably had lower foreheads, with high bosses, 
like the Neanderthal skull, and big canine teeth like the Naulette jaw. 
Even if the Esquimaux are lineally descended from the later cave-men 
with little change of habit or increase of culture, the mere lapse of 
time, aided by disuse of parts, may have done much to modify and 
mollify these brute-like traits. “The fact that ancient races,” says 
Mr. Darwin, “in this and several other cases” [he is speaking of the 
inter-condyloid foramen, observed in so large a proportion of early 





* I am not, however, inclined to attach much importance to the evidence of Esquimau 
art; or rather, that art seems to me to point in the opposite direction. After carefully 
comparing numerous specimens, I am convinced that the art of the cave-men is of quite 
a different type from that of the Esquimaux, and far higher in kind. Both, it is true, rep- 
resent animals; but there the likeness stops. The Esquimaux represent them with 
wooden stiffness ; the cave-men represent them with surprising spirit and life-like ac- 
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skeletons], “more frequently present structures which resemble those of 
the lower animals than do the modern races, is interesting. One chief 
cause seems to be that ancient races stand somewhat nearer than mod- 
ern races in the long line of descent to their remote animal-like pro- 
genitors.” We must not be led away by identifications of race in too 
absolute a sense. We ourselves are, of course, the lineal descendants 
either of the cave-men or of their contemporaries in some geologically 
unexplored region ; yet it does not follow on that account that our 
late Pleistocene ancestors were white-skinned people with regular 
Aryan features. Granting that the Esquimaux are nearer representa- 
tives of the cave-men than any other existing race (which is by no 
means certain), it may yet be true that the earlier cave-men themselves 
were black-skinned, hairy savages, with skulls and brains of the low 
and brutal Neanderthal pattern. The physical indications certainly 
go to show that they were most like the Australian savages. 

With the cave-men our inquiry ceases. The next inhabitants of 
Europe were the comparatively modern and civilized neolithic Euska- 
rians—a race whom we may literally describe as historical. I trust, 
however, that I have succeeded in pointing out the main fallacy 
which, as it seems to me, underlies so much of our current reasoning 
on “primitive man.” This fallacy lies in the tacit assumption that 
man is a single modern species, not a tertiary genus with only one 
species surviving. The more we examine the structure of man and 
of the anthropoid apes, the more does it become clear that the dif- 
ferences between them are merely those of a genus or family, rather 
than distinctive of a separate order, or even a separate sub-order. But 
I suppose nobody would claim that they were merely specific ; in other 
words, it is pretty generally acknowledged that the divergence be- 
tween man and the anthropoids is greater than can be accounted for 
by the immediate descent of the living form from a common ancestor 
in the last preceding geological age. Mr. Darwin even ranks man as 
a separate family or sub-family. Therefore, according to all analogy, 
there must have been a man-like animal, or a series of man-like ani- 
mals, in later, if not in earlier tertiary times ; and this animal or these 
animals would in a systematic classification be grouped as species of 
the same genus with man. In the Abbé Bourgeois’s mid-Miocene split 
flints we seem to have evidence of such an early human species ; and 
I can conceive no reason why evolutionists should hesitate to accept the 
natural conclusion. To speak of palwolithic man himself—a hunter, 
a fisherman, a manufacturer of polished bone needles and beautiful 
barbed harpoons, a carver of ivory, a designer of better sketches than 
many among ourselves can draw—as “primitive,” is clearly absurd. 
A long line of previous evolution must have led up to him by slow 
degrees. And the earliest trace of that line, in its distinctively human 
generic modification, we seem to get in the very simple flint implements 
and notched bones of Thenay and Pouancé.— Fortnightly Review. 
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LTHOUGH the Battas have a writing and a very limited litera- 
ture, it has never occurred to any one among them to compile 
and preserve their historical traditions. Consequently their history, 
as we know it, reaches back for only a short distance in time, and 
gives no clew by the aid of which we can learn when and whence they 
came to Sumatra. They are not able to trace their origin to any 
greater distance than the highlands of Toba, where the greater part of 
their people now dwell. The tradition of their derivation from Toba 
prevails, so far as I know, among all of their tribes, on every side of 
the highlands. We are not well enough acquainted with the interior 
of Northern Sumatra to be able to state how far they may have 
pressed toward the southwest ; but they are found in the south to the 
; equator and on the west and east in single spots to points immediately 
‘}' on the sea. They seem to have conquered their settlements in the 
southern districts a considerable time ago, and to have subjected or 
destroyed the Malayan aborigines. 

We will go into a Batta town early in the morning. The night- 
mists have not yet disappeared from the woods around, but we al- 
ready hear a bustle, as we are approaching the edge of the village, 
of women pounding rice. The rice, which is the principal food of the 
people, is always kept in the hull, and is thrashed out day by day as 
it is needed. The thrashing is done with hard-wood pestles eight or 
ten feet long in wooden mortars made from a stump or a log. It is 
hard work, yet the women are frequently accustomed to perform it 
with their babies strapped to their backs, where the infant is exposed 
“Hy to all the abrupt and awkward oscillations of the mother’s head. The 
rice must be carefully cleaned after it is thrashed, for the lord of the 
- house will not be trifled with, and, if he finds a husk in his breakfast, it 
| may turn out a bad day for the woman. 

The town is composed of a street about fifty feet wide, with a row : 
of respectable-looking houses, all built on piles, on either side. We ~~ ag 
are, in fact, in a land of pile-houses, and nothing more than a glance e 
around is needed to convince the visitor of the fallacy of the notion 

) that all the pile-houses were built in lakes. The Batta houses are 
4 some eight or ten feet high, frequently set up on still higher poles. 
The poles are not very large, but are made of wood selected for its 
lasting qualities, and often of heart-wood. They are planted in the 
ground in rows, and so connected by cross-bars that, shake as much 
as it may in time of storm or earthquake, the house will not fall 


* Abridged from articles in “ Das Ausland.” 
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down. The house is reached by stairs which are connected in some 
cases with the gable-front, in others with a trap-door in the middle 
of the floor. The buildings are of two distinct types. The dwelling. 
houses proper consist of a tightly inclosed story, having a few small 
windows, and covered with an overhanging roof, the high gables of 
which permit the garret-space to be left open for the free circulation 
of the outer air. Another class of houses, which are evidently pavil- 
ions of luxury and indicate wealth, are built on larger posts than the 
others, and have no inclosure whatever. They have a fire-place in the 
middle of the floor, seats and lounges, and perhaps a balustrade around 
the edge. The roof-space is separated from the rest by a flooring and 
used as a granary. The lower open story of these sopos serves for a 
variety of uses. Strangers and guests coming to the town are re- 
ceived in them ; the men sit in them mornings and evenings, chatting 
and smoking ; justice is administered and public business transacted 
in them ; they are occupied during the day by women weaving ; and 
at night strangers, widowers, and unmarried young men sleep in 
them. 

_ The Batta does not make his morning toilet in the house, but at 
the special bathing-places, or pantjurs, with which every village is pro- 
vided. These places are arranged at a running stream or a canal made 
for the purpose, by fixing a water-pipe of bamboo in such a manner 
that a man standing or sitting under it can have the water run all 
over his body. Such baths are taken morning and evening. Separate 
pantjurs are provided for the women. It is one of the morning duties 
of the women and girls, even down to children of four and five years 
old, to bring drinking-water in the gargitis, a water-vessel made of a 
thick stalk of bamboo. The size and strength of growing girls are 
generally measured by the number of gargitis they can carry. 

Let us follow a woman into one of the inclosed dwelling-houses. 
The floor is made of round bamboo beams about as large as one’s arm, 
across which are laid split bamboos far enough apart to let the water 
and dirt through, and make sweeping unnecessary. Broad, raised seats 
and lounges, covered with mats of various patterns and styles, are 
arranged on either side. In the corners are fire-places of a primeval 
simplicity, flat, square boxes filled with earth, and upon these some 
thick stones, between which the fire burns quite briskly, while the rice 
is cooked in home-made earthen vessels set upon them. The number 
of families living in the house can generally be calculated from the 
number of fire-places to be seen. No division is made in the day-time 
between the parts of the house occupied by the different families, but 
a separation is made between the sleeping-places at night by hanging 
up mats. Ordinarily, only blood relations live together in the same 
house. The children of both sexes, after they have grown up, sleep 
outside of the house and not with their parents, the young men in the 
sopos, the girls in parties of several with some old widow ; but the 
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children, till they have households of their own, take their meals with 
their parents. At meals the whole family sit around the rice-pots, 
They formerly used leaves for plates, but they now generally have 
European plates. As a rule, they eat immediately from the hand, 
which is previously washed in a vessel of water kept ready for the 
purpose. The nice point in eating consists in not allowing the finger- 
tips to touch the lips, but in letting the rice drop from the fingers into 
the hollow of the hand just before it is given to the mouth. 

The Batta men do not always begin their day with breakfast. In 
the busy season of rice-culture they often have a couple of hours’ 
work to do in the rice-field. If the man is wealthy enough to have a 
buffalo, he has to drive him all around and over the field between the 
rows, so as to destroy the weeds by treading them down into the soft 
mud. It is most convenient to do this early in the morning, as the 
buffaloes are driven from the yard to the pasture. If the man has no 
buffalo, he has to dig at the weeds laboriously with his hoe. The buf- 
falo is the principal domestic animal of the Battas, and is kept chiefly 
for treading out the rice-fields. The value of the animal is regulated 
by the length of his horns, and this is measured by comparison of the 
length of his owner’s arm from the forefinger. If the horns are long 
enough to reach to the arm-pits on the other side, the animal corre- 
sponds with the Batta equivalent for “ thorough-bred.” 

The sugar-palm affords the common drink of the people, which 
they call tunak, and of which a single tree, if properly taken care of, 
‘will furnish a considerable daily supply for months at atime. Fla- 
vored and made stronger by the addition of bitter roots, it is greatly 
enjoyed by the many, though despised by a few, and may be indulged 
in to a considerable excess without making drunk. It has become a 
burning question, among those who have been converted to Moham- 
medanism, whether the drinking of tunak is allowable under their 
law, and the favorite beverage may yet become the occasion of a re- 
ligious schism. 

The Battas attribute all serious sickness to the work of evil spirits, 
begu ; and, as they know by experience that persons who go down from 
the highlands and remain for a considerable length of time on the 
coast or in the flat country are liable to be attacked by a virulent 
fever after their return, they have come to consider the begu of the 
sea, the begu laut, a particularly malignant and dangerous spirit. 

A woman who had been visiting her relatives in the flat country 
was attacked and brought low with one of these fevers. Her husband 
did not hesitate long, for she was a valuable help and had cost half his 
estate in purchase-fees, but sent immediately for the most famous datu, 
or medicine-man, in the region. An honorarium regulated by the 
value at which the wife was held was paid the doctor, and an equal 
sum was promised him in case of recovery. Incantations and external 
means were tried for a few days with no beneficial results, and then 
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the doctor decided that he must make a parsili: this was a figure of 
the sick person, of about her size, cut out of the soft stem of a banana- 
tree, and clothed with a few rags. It is dedicated to the particular 
object it is designed to serve, with a certain set of magic forms, and 
is laid in the road outside of the town, with the expectation that 
the wicked spirit will come out of the sick person and go into it, 
As another means of making sure that this should happen, the sick 
woman was “stolen,” or secretly taken in the night to another house, 
When all this proved to be of no avail, the medicine-man declared 
that he had an extremely perverse spirit to deal with, and must use 
the most energetic means to drive it out. He pounded up a double 
handful of the terribly sharp red and green Spanish peppers, and 
sprinkled the juice into the mouth, nose, eyes, and ears of the poor 
sick woman, in order to bring the spirit to terms by means of the 
fearful pain the operation excited. When this did not help, the medi- 
cine-man lost confidence, notwithstanding a hen was sacrificed in his 
honor every day, and would not stay any longer. He did not say so, 
however, but went off secretly ; for he foresaw that he would inevi- 
tably suffer great shame and reproach if the patient should die on his 
hands. Of course—for that is understood there—he would have to 
go away empty-handed if the case proved fatal. 

An expedient sometimes resorted to in desperate cases is to consult 
the degu itself for advice. For this purpose all the sick person’s family 
connections living in the town, men, women, and children, assemble at 
the house. The room having been cleared for the occasion, is dimly 
illuminated by means of torches made by rolling up a leaf and pouring 
melted pitch into it. The spectators take their places in a circle around 
the room, while the actors in the drama are seated in the middle. On 
one side are the musicians, two, four, six, or eight young fellows, armed 
with drums of bamboo and deer-skin, and cymbals and gongs, bought 
from the Chinese, which are kept with the greatest care, in cases spe- 
cially made for them, among the most precious heirlooms of the family. 
Of course no melody can be brought out from such instruments, but 
the musical effect produced by them consists in a variety of rhythms, 
some of which are quite complicated and characteristic. Opposite the 
orchestra sit two men, one of whom is the sidaro or haroem ni begu, 
or medium. Among the Battas who are still heathen, each family or 
each town has two of these mediums, generally a man and a woman. 
No one devotes himself to the office of medium of his own free-will, 
and it requires the learning of no art; but, when the sibaro dies or 
goes away, the begu itself chooses a new one by taking possession of 
him ; and, waiting this, the obligato music is kept up in the presence 
of the whole family till the desired event takes place. The sibaro is 
dressed in his ceremonial robes ; from his head hangs a strip of cloth 
reaching to the floor, under which is a vessel of burning incense, the 
smoke of which rises to his head. After the music has sounded for a 
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short time, the body of the sibaro begins to tremble. He throws off 
the cloth and rises, and begins, with outstretched arm and a fixed look 
at the distance, slowly to turn to the rhythm of the music. At the 
same time a time-keeping convulsion, beginning in his fingers, extends 
from limb to limb, finally engaging the whole body, till at last the 
man dances in spasmodic leaps, which continue till he collapses in ex- 
haustion. The music now ceases, and the time has come for the head 
of the family to question the begu which has taken possession of the 
medium, first asking its name. The degu, having given its name, then 
asks why it has been called ; and in response to this overture the 
whole occasion of the trouble is related, and the spirit’s good advice 
is requested. The most important question is, whether there is any 
hope of the recovery of the patient, and what must be done to secure 
that desirable result. Ifthe family are not satisfied, as they are not 
likely to be with the unfavorable answer that is generally given, the 
music and the dancing are repeated, or the process is applied to the 
second sibaro. It sometimes happens that the two mediums do not 
agree in their revelations, and then the drumming and the dancing 
and the questioning are kept up till they are of accord. If the final 
answer is that there is no hope for the sick man, he is left to his fate, 
which has most probably been made more certain by his having had 
to endure the prolonged torture of witnessing these ceremonies ; if a 
more favorable answer is given, all that the spirit requires as a con- 
dition of recovery is performed in good faith. 

If the ceremonies are interrupted by the death of the patient 
during their performance, the music ceases and lamentations take its 
place ; the company go away, leaving only the nearest relatives of the 
deceased at the house ; a few shots are fired, either to drive away evil 
spirits, or to give notice of the death, and preparations are begun for 
the funeral. 

The existence of cannibalism among the Battas and some pecul- 
iarities connected with it suggest some questions respecting its origin. 
The principal question is whether it is a survival from the original 
barbarism of the people, or is an offense of later beginning. All the evi- 
dence I have met in my investigations points to the latter conclusion 
as more probable. Among the evidences is the fact that the practice 
occurs, not among the more degraded tribes, but among those which 
are most distinguished from their neighbors by intelligence and cult- 
ure. Other facts, favoring the same view, are: 1. The Battas have 
traditions of a primitive time when man-eating was unknown among 
them. They say that it originated during a long civil war, in the 
course of which the hostility of the opposite factions became so em- 
bittered that they went to the extremity of eating captured enemies. 
2. Cannibalism is unknown among other people evidently related to 
the Battas—the inhabitants of the Island of Nias, for instance, whose 
language is nearly the same, and who are of a lower degree of civili- 
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zation. 3. The fact that cannibalism is practiced, not to satisfy hun- 
ger or gratify the taste, but only in cases regulated by law. 

Accepting the theory of a comparatively modern origin of canni- 
balism, the question still remains, of the immediate occasion of its in- 
troduction. Aside from the tradition already mentioned, we can im. 
agine but three grounds on which it could have been based. Human 
flesh may have been first eaten under stress of necessity, and found so 
palatable that the practice was continued ; superstition may have sug- 
gested the idea that the eating of the flesh would secure the eater 
against the bad influence of the spirit of the eaten one ; or, the igno- 
minious extirpation of an offender may have been considered a good 
method of showing the general abhorrence of him. This last view, ad- 
vocated by Marsden, seems to me most improbable, for it is unthink- 
able that cannibalism could have come to prevail in this way among a 
people who had not previously known it. The second view, that of a 
superstitious origin, appears more probable ; and it is no real objection 
to it that the Battas now do not know anything of such superstition, 
for there are many other customs of which the people who practice 
them can not give a satisfactory account. The former view seems, how- 
ever, still more probable, for it is most reconcilable with psychological 
laws, and agrees with the traditions. 

The region within which cannibalism prevails has been consider- 
ably contracted within the last three years, in consequence of the ex- 
tension of Dutch authority over Silindung and Toba ; for man-eating 
is, of course, extinguished wherever Dutch influence prevails. The 
heathenism of the Battas is, moreover, fast declining before the per- 
sistent attacks of Christianity ; and Mohammedanism, with its most 
repulsive traits, must also pass away. 
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SKETCH OF CHARLES ADOLPHE WURTZ. 


HARLES ADOLPHE WURTZ, President of the French Acad- 
emy of Sciences, is one of the recognized leaders of modern 
chemistry. Much of his work is regarded as of the first importance i 
connection with chemical theory, and he is justly considered one of 
the chief pioneers of modern organic chemistry. 

Professor Wurtz was born in Strasburg, November 26, 1817, and 
was taught in his earlier studies at the Protestant Gymnasium in 
that city. He afterward studied in the Medical Faculty of Strasburg, 
where he was chief of the chemical department from 1839 to 1844, 
and received his degree in 1843. He began his chemical career as an 
assistant to Dumas. Having come to Paris, he was made preparateur 
to the course of organic chemistry of the Faculty in 1845. He after- 
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ward filled the position of chief of the chemical department in the 
School of Arts and Manufactures from 1846 to 1851, and was made a 
+ fellow in 1846. He gained his first independent position in 1851, as 
¢ professor in the Agricultural Institute at Versailles. After the death 

of Orfila, in 1853, and the retirement of Dumas, in 1854, the chairs 
| ; which they had filled were united in the chair of Medical Chemistry, 
| ; and Professor Wurtz was made its occupant. In 1866 he became 
| Dean of the Medical Faculty, and gained much credit as such by his 
firm and moderate course during the troubles with the students in 1867 
and 1868, when the best professors in the faculty were denounced to 
the Senate. He resigned this office in April, 1875, and was appointed, 
in the following August, Professor of Organic Chemistry in the Fac- 
ulty of Sciences. He has also been a member of the hygienic com- 
mittee, a member and secretary of the Chemical Society, and a member 
of the Philomathic Society. 

The chemical researches of Professor Wurtz have heen numerous, 
original, and important. The Royal Society’s catalogue contains a 
list of seventy-three titles to papers which were published by him pre- 
vious to 1864. The publication of his investigations was begun in 
1842, with a paper on the constitution of the hypophosphites. This was 
followed by researches on phosphorous acid, sulpho-phosphoric acid, 
etc., which greatly added to our knowledge of the phosphorus com- 
pounds. It was during his experiments on the hypophosphites that 
he discovered the hydride of copper, a substance which derives in- 
terest from its own peculiarities, as well as on account of the rarity of 
metallic hydrides. Professor Wurtz’s next researches were directed 
' to the cyanic and cyanuric ethers, and brought forth, among other re- 
sults, the discovery, in 1849, of the so-called compound ammonias 
formed by the displacement of one of the atoms of hydrogen in am- 

; monia, by organic radicals like methyl and ethyl. A third important 
+) investigation, published in 1855, resulted in the confirmation of the 
theory of Laurent, Gerhardt, and Hoffmann, of the double nature of 
‘ the alcohol radicals—that the substances obtained from alcohol as 
radicals were not the simple radicals, but were compounds of those 
radicals with themselves. This has afforded one of the strongest ar- 
guments in favor of the view now generally entertained by chemists, 
that free hydrogen is a compound of hydrogen with hydrogen. Other 
investigations, which must enter into the summing up of the work of 
Professor Wurtz in this line, are those on the glycols, and on ethylene 
oxide ; on the action of nascent hydrogen on aldehyde ; on the action 
of chlorine on aldehyde ; on the action of hydrochloric acid on alde- 
hyde ; on the synthesis of neurine ; and on abnormal vapor den- 
sities. 

In 1864 he was awarded, at the instance of the Academy of Sei- 
ences, the Emperor’s biennial prize of twenty thousand francs. Two 
years afterward, or in 1867, he was elected a member of the Academy, 
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in the chemical section, in place of M. Pelouzet. In 1878 he received 
the Faraday medal from the English Royal Society, and was elected a 
member of the Bavarian Academy of Sciences. 

Professor Wurtz presided at the meeting of the French Associ- 
ation for the Progress of Science which was held at Lille in 1874, 
and delivered the opening address, on the subject of the “ Theory of 
Atoms in the General Conception of the Universe.” In this address 
he revealed a catholicity of spirit, including all men of every nation 
and creed, and every branch of science, in a community of interest 
and privilege in the advancement of knowledge, and a poetic capacity 
of temperament, to which his dry chemical researches gave few oppor- 
tunities of expression. After sketching Bacon’s plan, or dream, for 
the universal exploration of the earth and the cosmic forces, he said : 
“Two centuries and a half ago the conception of Bacon was regarded 
as a noble Utopia; to-day it is a reality. That magnificent pro- 
gramme which he then drew out is ours, gentlemen ; ours not in the 
narrow sense of the word, for I extend this programme to all who, in 
modern times and in all countries, give themselves to the search for 
truth, to all workers in science, humble or great, obscure or famous, 
who form in reality in all parts of the globe, and without distinction 
of nationality, that vast association which was the dream of Francis 
Bacon. Yes, science is now a neutral field, a commonwealth, placed 
in a serene region, far above the political arena, inaccessible, I wish I 
could say, to the strifes of parties; in a word, this property is the 
patrimony of humanity.” Having reviewed the recent progress in the 
sciences of chemistry, physics, and physical astronomy, and spoken of 
the kinetic theory, he added that these sciences “teach us that the 
worlds which people infinite space are made like our own system, and 
the great universe is all movement, co-ordinated movement. But, 
new and marvelous fact, this harmony of the celestial spheres of which 
Pythagoras spoke, and which a modern poet has celebrated in immor- 
tal verse, is met with in the world of the infinitely little. There, also, 
all is co-ordinated movement, and these atoms, whose accumulation 
forms matter, have never any repose; a grain of dust is full of in- 
numerable multitudes of material unities, each of which is agitated by 
movements. All vibrates in the little world, and this universal rest- 
lessness of matter, this ‘atomic music,’ to continue the metaphor of 
the ancient philosopher, is like the harmony of worlds ; and is it not 
true that the imagination is equally bewildered and the spirit equally 
troubled by the spectacle of the illimitable immensity of the universe, 
and by the consideration of the millions of atoms which people a drop 
of water?” The address concluded with the words: “Such is the 
order of nature ; and, as Science penetrates it further, she brings to 
light both the simplicity of the means set at work and the infinite 
variety of the results. Thus, through the corner of the veil we have 
been permitted to raise, she enables us to see both the harmony and 
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the profundity of the plan of the universe. Then we enter on another 
domain which the human spirit will be always impelled to enter and 
explore. It is thus, and you can not change it. It is in vain that Sci- 
ence has revealed to it the structure of the world and the order of all 
the phenomena ; it wishes to mount higher, and in the conviction that 
things have not in themselves their own reason for existing, their sup- 
port, and their origin, it is led to subject them to a first cause—unique, 
universal God.” 

In 1878 Professor Wurtz delivered the Faraday Lecture of the 
English Chemical Society, taking for his subject “'The Constitution of 
Matter in the Gaseous State.” In this lecture he gave a clear exposi- 
tion of the kinetic theory of gases, which postulates them as “com- 
posed of small particles moving freely in space with immense veloci- 
ties, and capable of communicating their motion by collision or friction,” 
and suggested that it had “shed a sudden clearness, an unexpected 
light, on matters which seemed to be veiled in the deepest obscurity,” 
and added that the labors by which this theory had been worked out 
“mark a resting-place in our course, and are, perhaps, an approach 
toward the eternal problem of the constitution of matter—a problem 
which dates from the earliest ages of civilization, and, though dis- 
cussed by all the great thinkers of ancient as well as of modern times, 
still remains unsolved. May we not hope that in our own time this 
problem has been more clearly stated and more earnestly attacked, 
and that the labors of the nineteenth century have advanced the hu- 
man mind in these arduous paths more than those of a Lucretius, and 
even of a Descartes and a Newton? From this point of view the dis- 
coveries of modern chemistry, so well expressed and summarized by 
the immortal conception of Dalton, will mark an epoch in the progress 
of the human mind.” 

In the same year Professor Wurtz, having been charged by the 
French Minister of Public Instruction to make inquiry into the organi- 
zation of the laboratories and the practical instruction given in the 
several universities of Germany and Austro-Hungary, made a num- 
ber of journeys to the great seats of learning in those countries. In 
his report he insisted strongly on the danger of creating large estab- 
lishments, where students are taught something of everything, and on 
the necessity of creating special foci for every large section of experi- 
mental science. He showed the advantage of special institutes, and 
insisted upon the organization of chemical, physical, physiological, 
anatomical, and pathological institutions, such as flourish on the other 
side of the Rhine. 

A second report on this series of observations has been published 
within the present year. It contains descriptions of the great scien- 
tific establishments of Berlin, Buda-Pest, Gratz, Leipsic, and Munich, 
and is confined to a simple account of what the author observed in the 
institutions described ; for, he says, “an unmeasured and uncritical 
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approbation in such a matter would be equally misplaced. . . . Every- 
thing has been said upon the importance of high scientific training, 
one of the treasures of the human mind. A great country should in- 
crease it continually, in order to be able to diffuse it abundantly.” 
Besides the multitude of papers embodying the results of his spe- 
cial investigations, and his addresses, Professor Wurtz is the author of 
a number of works of a more general character, among which are his 
“Traité élémentaire de Chimie médicale” (Elementary Treatise on 
Medical Chemistry), 3 vols., Paris, 1864-65 ; “ Legons élémentaires de 
Chimie moderne” (Elementary Lessons of Modern Chemistry), 1866- 
68 ; “ Dictionnaire de Chimie pure et appliquée ” (Dictionary of Pure 
and Applied Chemistry), 1868 and following years, with an introduc- 
tion published separately in 1868, under the title “‘ Histoire des Doc- 
trines chimiques” (History of Chemical Doctrines) ; “ Les hautes 
Etudes pratiques dans les Universités Allemandes” (High Practical 
Studies in the German Universities) ; and an unfinished “ Treatise on 
Biological Chemistry” (vol. i, 1880). The “ Dictionary” just men- 
tioned, which was completed in 1879, after twelve years of preparation 
and publication in numbers, is pronounced by the “ Revue Scienti- 
fique ” the most complete treatise on chemistry now existing in France. 
In its preparation, Professor Wurtz was assisted by his fellow-chemists 
and compatriots, who contributed special articles, each working in the 
line to which he had given the most attention. Professor Wurtz him- 
self furnished the theoretical articles, especially those having reference 
to the theory of atoms and their unitary grouping in compounds, of 
which he is the leading expositor. “In these articles,” says the “Re- 
vue Scientifique,” “the reader will recognize the vigor and precision 
of style which are the stamp of the works of M. Wurtz.” In English 
translations have been published “Chemical Philosophy according to 
Modern Theories” (London, 1867), and “ Theory from the Age of La- 
voisier” (1869). His two latest works, in their English translations, 
have gained considerable circulation in the United States. The “ Ele- 
ments of Modern Chemistry ” (1880) is a text-book, the leading feat- 
ures of which are defined by a discriminating critic in “ Nature” to 
be “clearness of statement, selection of typical facts from among the 
vast array at the service of the chemical compiler, and devotion of a 
comparatively large space to chemical theory, and to generalizations 
which are usually dismissed in a few words in the ordinary text-book” ; 
withal, notwithstanding its copiousness, the book “is exceedingly in- 
teresting and eminently readable.” The “Academy,” reviewing the 
same work, speaks of its author as “ universally recognized as one of 
the most able of living chemists ; he is also an exact thinker, deeply 
imbued with philosophical ideas, and a very successful teacher.” The 
book comprises a complete introduction to both inorganic and organic 
chemistry, and presents the newest ideas regarding such subjects as 
atomicity and isomerism. The other book, “The Atomic Theory,” is 
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one of the “International Scientific Series,” and fits in well with what 
is perhaps the most important work of the author’s life ; for it records 
the development and present position of a doctrine which he has had 
as large a part as, if not a larger part than, any other man in bringing 
to the shape in which it is now generally received by chemists. It 
embraces an historical introduction, containing a concise, accurate, and 
complete history of the theory of atoms from the times of the Greek 
philosophers and Lucretius, and from the revival of the doctrine by 
Dalton to the present time. A second part includes a full exposition 
of the theory as it is now held and applied. It is described, by the 
critic in “ Nature ” from whom we have quoted, as “at once a scien- 
tific treatise and an artistic work, . . . marked with a distinct indi- 
viduality and self-completeness,” and as conveying a sharp impression, 
“ without making any great sacrifice of accuracy.” 

All of Professor Wurtz’s later works are characterized by the 
marks of his strong faith in his own conception of the atomic theory, 
and for this he has been criticised—perhaps by some one whose theory 
is a little different—as too much inclined to treat theoretical considera- 
tions as identical with facts, and as, seemingly, supposing facts to be 
explained when they are only stated in the language of his theory. 
He has himself given an illustration of the manner in which this may 
be brought about, by explaining in his Faraday lecture that, whenever 
we attempt to make well-observed facts and their immediate conse- 
quences—the only certain things in the physical sciences—the basis of 
any general theory, “hypothetical data are apt to mix themselves up 
with our deductions.” 

Professor Wurtz has been President of the Academy of Sciences in 
Paris since 1881. His merits have been recognized by the French 
Government by the bestowal of the decoration of the Legion of Honor 
in 1850 and by promotion to the rank of officer in 1863, and to that of 
commander on the occasion of his acting as a member of the French 
section of the International Jury at the Great Exhibition in London, 
in 1869. In July, 1881, he was appointed a Senator for life in the 
French Senate, by a large majority, and became the third member of 
the Academy of Sciences who was in the enjoyment of a seat in that 
body, his two scientific colleagues being M. Robin and M. Dupuy de 
Lome. 
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THEORY OF THE SUN'S LIGHT AND HEAT. 


Mesers. Editors. 
N the June number of “The Popular 
Science Monthly,” a new theory of the 
origin of the light and heat of the sun is 
attributed to Dr. H. R. Rogers, of Dunkirk, 
New York. An able and succinct statement 
of the theory was given by Dr. Rogers, in a 
paper read before the American Association 
for the Advancement of Science, in Cincin- 
nati, August, 1881. But many persons had 
already become acquainted with this electric 
theory, through a work in which it is fully 
and clearly stated, entitled “Light, Heat, 
and Gravitation,” published in 1879, two 
years before the reading of Dr. Rogers’s 
. This work was written by Hon. 
Allen, a well-known scientist and 
ed citizen of Providence, Rhode 


Is Mr. Allen’s new coemical theory was | 80° from the horizon, and after rotating for 


the result of a long period of devoted study 

and experiment, but, though known to inti- 

mate friends, it was not given to the world 

till about three years ago. H. P. R. 
Provivencg, R. I., June 23, 1882. 





ORIGIN OF STORMS. 
Messrs. Editors. 

Waite out on the prairies of Dakota 
this summer I have observed certain pecul- 
iar storms which may throw some light on 
the origin of storms. The birth of a storm, 
asa writer in “The Popular Science Month- 
ly” some time since declared, is a matter 
upon which we have as yet no accepted the- 


ory. 
About a month since I observed late in 


edge of the storm was Passing over, there 
ding clouds 

from the northeast. These two currents 
coming in conflict, there formed over and 
near us rings and funnels. A large ring of 
clouds would rotate for some minutes, send 
down a funnel, perhaps, and then disappear, 
a r-shaped cloud. One large 
ring, no doubt more than a half a mile in 
on had the ae age of an invert- 
crown, jagged clouds exten from it 
earthward; and oathanneheh ue @ tur- 
bine water-wheel. Through the whirlwinds 
darted vivid lightning, followed by pecul- 
iarly loud and ominous thunder. The light- 
ning seem confined to the clouds. In about 


i 





twenty minutes the whirlwind passed over, 
and the heavy thunder-storm traveled rapid- 
ly to the northeast. 

About a week since I saw almost similar 
phenomena. <A storm, apparently quite 
light, was coming from the northwest, and 
a light breeze was blowing from the op- 
posite quarter. Scud soon came from the 
southeast, and, the winds coming in con- 
flict, whirlwinds appeared, resulting in cigar- 
shaped clouds that rolled off to the southeast. 
The rain was very heavy, but there was lit- 
tle thunder or lightning. 

While on the south coast of Lake Su- 
perior two summers ago, I saw a storm gather 
which presented similar features. Like the 
two preceding cases it occurred late in the 
afternoon of a rather warm day. There 
formed a great ring of heavy cumuli which 
extended around the whole heavens 20° or 


some minutes the cumuli were heaped to- 


| gether in the south quarter of the sky, and 








the thunder-storm passed south. 

From these instances I infer that some 
storms have their origin in conflicting cur- 
rents of air. Clouds form because of the 
difference of temperature, and first assume 
the form of rotating rings, sometimes with 
funnels attached. These rings part, and 
form themselves into rolling, cigar-shaped 
clouds, which ultimately become ordinary 
nimbi. Very truly, H. Straney. 

Forrstsure, Dakota, August 5, 1882. 





CENTRAL AMERICAN GEOGRAPHICAL 
NAMES. 
Messrs. Editors. 

I po not know whether it has ever be- 
fore been noticed, but, if not, I should like 
to call the attention of scholars interested 
in the subject to the noticeable repetition, 
in Central American geographical names, of 
one of the principal (the accented) syllables 
in the word “ Atlantic,” if we may divide it 
thus: A-tlan-tic. 

Some of these Central American names 
are—Minatitlan, Hidalgo-titlan, Abasolotit- 
lan, Morelotitlan, Barragantitlan, Allende- 
titlan. There are, doubtless, a great many 
more. 

Without some proof to the contrary, 
this coincidence would seem to add a li 
weight to the belief that Central America 
was the fabled (?) A-tlan-tis. 

Yours respectfully, Berry Benson. 
Avevusta, Groner, August 29, 1882. 









“ge ea 


Ek OE WEEE TINTS 7 
ae 

















setae ee 














EDITOR’S TABLE. 


EDITOR’S TABLE. 





MALLOCK AND HIS NEW SCIENCE. 


R. WILLIAM HURRELL MAL- 
LOOK, having settled to his 
own ewinent satisfaction the little pre- 
liminary question, ‘“*Is Life worth Liv- 
ing?” has now taken another step in 
his intellectual career. And this new 
step is, if possible, more ambitious than 
the preceding, for he informs us that 
he is the discoverer of a new science. 
He has lately issued a little book enti- 
tled “Social Equality; a Short Study 
in a Missing Science,”* in which he 
professes to have come upon the main- 
spring of human progress, and to have 
found the very tap-root of all civiliza- 
tion. These are simply the desire for 
inequality, which Mr. Mallock declares 
to be an essential and universal element 
of human nature. This is, no doubt, 
a considerable thing to have accom- 
plished, but it is not Mr. Mallock’s spe- 
cial discovery: what he claims is to 
have discovered the “ Science of Human 
Character,” while his philosophy of 
inequality is but a deduction from it. 
The “New York Evening Post,” dis- 
cussing Mr. Mallock’s book in a promi- 
nent article, makes light of his pre- 
tensions, and closes by saying, “‘ The 
whole argument is really a juggle with 
words, and his discovery of the science 
of human character a monstrous mare’s 
nest.” We are inclined very much to 
agree with this verdict, and to regard 
Mr. Mallock’s book, considered as a 
contribution to thought, as not worth 
reading. 

But it will be asked, Why, then, 
notice it? The reply is, that a man, 
though he may be of little account as a 
philosopher, may yet have significance 
as a phenomenon; and that a book, 
though essentially worthless, may still 
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be influential and mischievous. Mr. 
Mallock discourses freely, boldly, and 
ingeniously on social science, and the 
public to which he appeals is but very 
imperfectly instructed upon that sub- 
ject. And not only so, but it happens 
that just now there is no little ferment 
in regard to social questions, while so 
much that is crude, shallow, and ridicu- 
lous is passed off under the name, that 
doctrines, no matter how absurd, if 
emanating from a prominent author, are 
sure to get attention and find accept- 
ance. Mr. Mallock is, moreover, a lively 
and agreeable writer, and this is so great 
a@ merit as, with many, to excuse any 
amount of speculative nonsense, That 
a jaunty and garish litterateur should 
announce himself as a great revealer of 
new scientific truth would seem on the 
face of it to be an excellent joke, but 
nothing facetious is here intended. We 
do not propose to analyze Mr. Mallock’s 
book, nor to answer his arguments, but 
only to characterize the performance, 
and extract from it its unintended lesson. 

Of the author’s claim to have dis- 
covered a new science, we have sim- 
ply to say that its impudence is only 
equaled by its stupidity. Mr. Mallock 
evidently neither knows what science 
is, nor has he the faintest idea of the 
conditions of its origin and develop- 
ment. There can be little doubt that 
he is profoundly ignorant of even its 
rudiments, and has probably never made 
a solitary original observation, if even 
attempt at observation, in any of the 
sciences, although encompassed by their 
phenomena from childhood. He cer- 
tainly can know nothing of the diffi- 
culty of scientific research, the amount 
of labor it involves, or the mental dis- 
cipline demanded for its successful pur- 
suit, even in the elementary stages of 
its investigation. He seems to be ob- 



















livious of everything relating to the his- 
tory of the growth of scientific ideas, 
their slow and gradual evolution by 
the labors of many devoted students, 
the successive introduction of new con- 
ceptions, and the increasing complexity 
of scientific problems, as the human 
and social sphere of phenomena is ap- 
proached. And yet, with an effrontery 
unparalleled even in this brassy age, 
Mr. Mallock announces that he has dis- 
covered—not merely a new fact or a 
new principle, which would alone be 
sufficient to satisfy the aspiration of 
many a life-long devotee of research, 
but that he has discovered, and offers to 
the intellectual world, a whole new sci- 
ence, and that the most exalted of all, 
the “‘ Science of Human Character.” 
In entering the field of social study 
Mr. Mallock finds, indeed, that others 
have been there before him, although 
he alleges that they have all missed the 
great science which it has been his good 
fortune to discover. Mr. Herbert Spen- 
cer is the most prominent thinker of 
our time on questions of sociology, or 
the scientific exposition of man’s sociul 
relations, and to him, therefore, our 
author gives his chief critical attention. 
He declares that Mr. Spencer has missed, 
or does not recognize, or does not know 
that science of human character which 
is at the basis of the science of social 
relations. He says (page 92): 


Surely, one might think nothing could be 
more clear than this. The science described 
thus must not only, like Buckle’s, point to a 
science of character, but it can be nothing 
more or less than the science of character it- 
self. Such would be naturally our conclusion 
from the extracts above quoted; but, if we 
follow Mr. Spencer further, we shall see that 
it would be a wholly wrong one. The science 
of character he does indeed touch upon; but 
he does this as though he hardly knew what 
he was doing. Though he touches it, he does 
not grasp it; though he sees it, he does not 
recognize it. Never wholly out of contact 
with it, he is yet always sliding off it, as 
though it were an inclined surface. Not once 
does he fasten on it, as the real center of the 
question. 
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These declarations are nothing less 
than amazing. They evince the com- 
pletest ignorance of the true character 
of all Mr. Spencer’s work. That which 
distinguishes it and marks him off from 
every other thinker in the field is the 
comprehensive thoroughness of his 
preparation for working out the prin- 
ciples of social science. He published 
a very original treatise upon the sub- 
ject in 1850, which was far in advance 
of the time, but he quickly found that 
it was inadequate, and would require a 
far broader preparation than hitherto 
attempted to place it upon a secure and 
sufficient foundation. The task pro- 
posed was the establishment of general 
principles of sociology, or the laws of 
the origin, organization, and constitu- 
tion of human societies. The whole field 
was surveyed, the work laid out, and 
its execution entered upon. A cyclo- 
peedia of social facts was projected, de- 
scriptive of the phenomena of all orders 
of human societies, stationary and pro- 
gressive, from the lowest to the highest 
grades. This is simply a vast contribu- 
tion to the science of human nature, 
by displaying, on the largest scale, the 
varied phenomena of social activity, 
or how different kinds of men have be- 
haved in their social relations. 

Character is the sum of the qualities 
which distinguish one thing from an- 
other; human character is the assem- 
blage of traits that distinguish man as 
man from other living creatures, and 
the different kinds of men from each 
other. These qualities that constitute 
human nature consist of two groups, 
bodily and mental; and the study of 
human character involves the analysis 
of man’s corporeal and psychical nat- 
ure so as to arrive at the general truths 
in each department. The science of 
human nature is, therefore, nothing less 
or more than the working out of the 
laws of man’s physical and mental con- 
stitution. 

The units of human society are hu- 
man beings, and the character of the 
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aggregate must inevitably depend upon 
the character of the constituent units. 
A biological and psychological analysis 
of the human being was therefore an 
essential preliminary to the study of 
man in his social relations. Mr. Spen- 
cer took up this problem in its widest 
aspect in his “ Principles of Biology ” 
and his “ Principles of Psychology,” to 
each of which he devotes two elabo- 
rate volumes. In these comprehensive 
works the whole series of problems in 
human nature, which are preliminary 
to the science of society, is exhaustive- 
ly treated; so that these works are 
nothing more nor less than broad sys- 
tematic contributions to the science of 
human character. 

More than this, the new point of 
view assumed in al] of Spencer’s philo- 
sophic books had explicit reference to 
the true understanding of the consti- 
tution of human nature. The law of 
evolution, as postulated and developed 
in “ First Principles,” and carried out 
in the subsequent works, gave a new 
interpretation of the nature of man. 
He is there considered in his total 
character as a product of slow-working 
natural agencies, internal and external, 
by which he has been developed and 
modified so as to become adapted to a 
progressive social state. This great law 
was worked out asa key to the right 
understanding of human character, and 
in subordination to a development of a 
true science of human society. Thus, 
in the logical line of his inquiry, each 
essential step in the elucidation of the 
law of evolytion, the exposition of the 
laws of life and the laws of mind, had 
a definite and positive bearing upon so- 
cial problems, simply by extending and 
giving greater method and validity to 
the science of human character. 

But, although Spencer has contrib- 
uted in this extensive way toward the 
establishment of the principles of hu- 
man nature, physical and mental, which 
form the science of character, yet he is 
the last man to make any pretense to 
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the discovery of such a science. Only 
an ignoramus devoured with egotism 
could put forth the preposterous claim 
that he had made the discovery of a 
science which is in reality but the sum- 
mation of the scientific labors of multi- 
tudes of men in many successive ages. 
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Ipg£oLoaicaL EryMo.ocy ; or, A New Mernop 
IN THE Stupy or Worps. By Sreruen 
Peart ANDREWS. 


ELewents or Untversotoey: An Introduc- 
tion to the Study of Philosophy and the 
Sciences. With Special Reference to the 
Science of Music. By Srernen Peart 
Anprews. New York: 8. P. Lathrop 
& Co, 

Tux first of these little works was no- 
ticed by us when it first came out as a pa- 
per read before the American Philological 
Association at its Newport meeting. It 
purports to be a demonstration that there 
is a new and heretofore untried method in 
glottological study, and that the meanings 
of all the several hundred root-words of the 
Indo-European family of languages are re- 
ducible to no more than three mother ideas. 
These views are a part of that extensive 
system of thought which Mr. Andrews has 
been engaged for many years in elaborating. 
He claims to have originated and developed 
a universal science—a science of the sci- 
ences—to which, as is generally known, he 
gives the name of “ Universology.” Having 
taken up this point of view, and arrived, as 
he maintains, at that which is both univer- 
sal and fundamental in science, Mr. An- 
drews then proceeded to make this the basis 
of a new language, equally scientific and 
universal, which he names “ Alwato.” The 
claim is put forth by the adherents of Mr. 
Andrews—Universologists and Alwatoists, 
as they avow themselves—that there is a 
wonderful originality and an immeasurable 
importance in this new system; and they 
hold that its immensity alone has repelled in- 
vestigation and hindered the progress of the 
new ideas and discoveries. But they insist 
that, in the claims which have been made, no 


exaggeration has occurred, and that we have - 


really in these works of Mr. Andrews noth- 
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ing less than “the culmination of philoso- 
phy in its intimate and precise alliance with 
all the special sciences, and with every phase 
and form of human life, individual and col- 
lective.” 

No doubt the reason thus given why this 
philosophy has made its way so slowly has 
truth in it, as large and extensively ramified 
and complex conceptions can not be grasped 
and mastered except through corresponding 
effort. But there is probably another rea- 
son which has also been operative in hinder- 
ing the study of “ Universology.” Mr. An- 
drews is an erudite philologist and a man 
of great mental independence. As a con- 
sequence he uses his vast lingual resources 
with a freedom that borders upon license. 
Rules are lightly regarded—he makes his 
own rules; and, being an irrepressible in- 
ventor, he coins new words as easily as he 
breathes. These qualities are of course 
necessary to the constructor of a new and 
universal language ; but the practical effect 
has been that even his English expositions 
of universological doctrine have been so in- 
laid and overlaid with new, technical, and, 
according to accepted standards, outlandish 
terms, that they have frightened off readers 
and been a powerful hindrance to the stu- 
dents of his system. A universal science 
and a universal language, coming all at 
once and from the same party, have favored 
both discouragement in their acquisition 
and a grave suspicion as to the genuine 
quality of so vast an undertaking. And 
this doubt has been unquestionably much 
re-enforeed by the general acceptance in 
recent years of evolutionary ideas, which 
imply slow growth through long periods, by 
small increments of change, in the mental 
as well as in the material world. These 
considerations, even if indecisive and ille- 
gitimate, may help to explain the reluctance, 
if not the prejudice, with which Mr. An- 
drews’s system has been received. 

But, aside from the enormous friction of 
the lingual medium employed, a system of 
universal science is at best hard to repro- 
duce in a newspaper article. Mr. Andrews’s 
radical idea is that of similarity or parallel- 
ism of method or of analogy among the 
sciences. He maintains that this is their 
most fundamental relation, and that it 
forms itself a distinctive and all-compre- 









hensive science. The analogy of individual 
life to the collective life of society, pro. 
pounded by Plato, expounded by Hobbes, 
and worked up into the modern doctrine of 
“the social organism,” may be taken as an 
example of analogy among the sciences, 
But in this case all the phenomena are of 
a common kind, and fall within the single 
category of biological science. An example 
of remoter analogy is furnished where we 
compare organic with inorganic sciences, 
In his celebrated discourse on geological 
reform, given in his “ Lay Sermons,” Pro. 
fessor Huxley develops this idea very clear. 
ly in tracing out the analogy between our 
knowledge of the living creature, biological 
knowledge, and our knowledge of the con- 
stitution of the globe, or earth-knowledge, 
as he terms it. He brings both these phe- 
nomenal spheres under the large concep. 
tion of “ Evolutionism,” and points out 
the structural, functional, and development- 
al similarities that are traceable between 
them, Assuming the validity of this idea, 
Mr. Andrews proceeds to carry it out sys- 
tematically, and to bring all departments 
of knowledge into unity on the analogical 
basis. His work is done with great learn- 
ing and great ingenuity. He has served a 
long apprenticeship at finding analogies, and 
he sees them everywhere. Not only are the 
sciences as now advanced correlated by in- 
numerable traces of cousinship, but all the 
past stages of science are filiated by the 
same ties—his net brings in everything. 
Not only physics, chemistry, biology, mathe- 
matics, astronomy, geology, but metaphysics, 
ontology, philology, archzology, history, and 
all the stages of inquiry are enmeshed im a 
grand analogical unity. The old doctrine 
of fire, air, earth, and water, though now to 
the scientific mind only representing a crude 
stage of thought, altogether erroneous but 
useful in an age of ignorance, is installed in 
Mr. Andrews’s exposition, as may also be 
the total product of the mind of man in all 
the stages of its growing intelligence. 

The real question, of course, is as to the 
value of this immense work, and to what 
extent it has been pushed into the sphere 
of mere fancy. To what degree is it legiti- 
mate science? It is not to be denied that 
the history of scientific ideas is full of the 
examples of futile effort in tracing out fan- 
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ciful relations in nature and holding them 
to be truths of nature. The growth of true 
science has been little else than an historic 
fight of the human mind against its tendency 
to substitute its own cheap and frivolous im- 
aginations for verifiable facts and demon- 
strative truths. Theology for thousands of 
years interpreted nature by such superficial 
conceptions of the relations of its parts as 
could be arrived at without serious investi- 
gation or any real knowledge. For thou- 
sands of years the explanations of nature 
were deduced from the properties of words, 
and modern science only arose through a 
protracted struggle with this tendency. It 
is but recently that the connection between 
succeeding forms of life, which paleon- 
tology reveals as a great fact in the his- 
tory of the earth, was held to be but an 
ideal relation as taught by theology; while 
the recent progress of biological science has 
consisted in substituting for it a genetic 
relation, or an actual dynamic causation. 
Science, therefore, must be regarded as 
most strictly occupied with its proper work 
in establishing the actual causal and deter- 
mining relations among phenomena. So far 
as analogy can be made a help in arriving 
at such positive and substantial results, 
its function is legitimate for scientific pur- 
poses ; but, pressed further, it will probably 
continue to be regarded as an impediment 
to fruitful investigation. 

But Mr. Andrews is a courageous and 
independent thinker, who wants no instruc- 
tion from us as to the value or importance 
of the work he is doing. He claims to be 
already the center and master of a group 
of disciples which form a normal school of 
preparation for larger operations in the way 
of propagating his ideas. Weare, moreover, 
informed that “a university for the elabora- 
tion and diffusion of the new science (Uni- 
versology) has for several years been char- 
tered under the general act of Congress for 
the District of Columbia, and is only waiting 
more ample endowment to take on large and 
imposing proportions.” Certainly plenty of 
work is cut out for such a university. A 
part of its programme is “ one language for 
the whole world,” the “ future vernacular of 
the planet.” This might seem to be a vast 
gain (assuming incidentally its practicabil- 
ity), as we should hope that such a language 
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would supersede the multitudinous tongues 
that are now such a burden in education, 
But the hope is vain; Mr. Andrews says 
that “ Alwato so facilitates the acquisition 
of all other languages that the prior exist- 
ing languages will be kept living, and the 
valuable. literatures of the world retained 
and their acquisition made easy. . . . Eng- 
lish, French, German, etc., will survive for 
their special literatures and localities, . . . 
So greatly is the scientific method superior 
to the crude natural spontaneity which 
merely lets matters drift ‘at their own 
sweet will.’” Nevertheless, this spontane- 
ous drift of things in which Mr. Andrews 
has so little confidence, inasmuch as it has 
given us all the sciences and arts, and cre- 
ated civilization, and brought the primitive 
man through the route of development up 
to his present status of intelligence and 
cultivation, ought not, we think, to be too 
lightly discarded in behalf of a university 
at Washington, although chartered and even 
endowed by the American Congress, 


Vice Versa ; on, A Lesson to Faruens. By 
F. Anstey. D. Appleton & Oo. Pp. 
849. Price, $1. 


We have here a most humorous novel 
with a very original plot. It is vigorously 
and vividly written, and has a great deal of 
naturalness in its descriptive and narrative 
parts, while it is pervaded throughout by 
a most fantastic and egregious absurdity, 
After the first shock, however, the reader 
accepts the ridiculous situation, and enjoys 
the wit and fun with no little curiosity to 
know what the author will make of his 
whimsical fancy. The odd conceit upon 
which the story hinges is the exchange of 
personalities between a father and son; that 
is, they are mutually transformed in bodily 
aspect, the father into the son and the son 
into the father, while their minds are not 


‘affected. The lad becomes outwardly the 


dignified London merchant, though still re- 
taining all his boyish ideas; while the old 
merchant is shrunk into the school-boy and 
with the thoughts and feelings of an old man 
is packed off to the hated school, where his 
son had been before. The old gentleman’s 
misadventures in his new and extraordinary 
situation in the school, and the boy’s tan- 
trums in charge of the old merchant’s resi- 
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dence and business, are related with much 
ingenuity and irrepressible humor. The 
father at school and finding out how he 
likes it is, however, the main figure, and the 
book at once takes rank as a first-class 
satire on English boarding-school life. 


Tue Comine Democracy. By G. Harwoop, 
Author of “ Disestablishment.” Mac 
millan & Co. Pp. 390. Price, 

WE have not been able to get interested 
in this volume. It seems to be written from 
the high Tory and the High Church point of 
view, and professes to consider the growing 
tendency of modern democracy in relation 
to English institutions, The author first 
takes up democracy in relation to foreign 
politics, and then in relation to home poli- 
tics, in which he considers its relation to 
the crown, the House of Lords, the House 
of Commons, the upper classes, the middle 
classes, and the lower classes. Perhaps the 
English may find some utility in the discus- 
sion, but we can not share their discern- 
ment. 


Tae Cuance or Lirs, 1x Heatta anp 
Disgase. A Clinical Treatise on the Dis- 
eases of the Ganglionic Nervous System 
incidental to Women at the Change of 
Life. By Epwarp Joun Tr1, M. D., 
Past President of the Obstetrical So- 
ciety of London. Philadelphia: P. Blak- 
iston, Son & Co. Pp. 184. 

An important work on a subject that 
is too little understood and is not treated 
with anything like adequate thoroughness 
in ordinary medical works. It treats the 
subject intelligently and intelligibly in its 
various aspects, beginning with the physi- 
ology and general pathology of the change 
of life, and discussing afterward the special 
pathology under the several heads of “ dis- 
eases of the ganglionic nervous system,” 
“diseases of the brain,” “neuralgic affec- 
tions,” “diseases of the reproductive or- 
gans,” “diseases of the gastro-intestinal 
organs,” “ diseases of the skin,” and “other 
diseases.” 


Tae Cornett University Recister, 1881- 
82. Ithaca, New York. Pp. 120. 


Tue university was attended during the 
year by 384 students. In the science de- 
partments, the collection of apparatus for 
physics has been increased by the expendi- 





ture of about $15,000; a new, spacious, and 
thoroughly equipped building for the de. 
partments of chemistry and physics hag 
been begun, and will be ready for occupa. 
tion about January, 1883 ; large and impor. 
tant additions have been made to the litho. 
logical collections; and the organization 
of a party of students for geological and 
paleontological exploration during the sum. 
mer vacation was contemplated. Special 
attention is invited.to the conditions on 
which the State scholarships, 128 in num- 
ber, are granted, and the construction, gen- 
erally favorable to the candidate, which the 
authorities of the university put upon them, 
The right, especially, of every person who is 
qualified, to enter the examination for the 
scholarships, and to have it held, is insisted 
upon. 


Licut: A Course or ExpEerrMentat Optics 
CHIEFLY WITH THE LANTERN. By Lewis 
Wricut. Macmillan & Co. Pp. 867. 
Price, $2. 

Tue purpose of this volume, as declared 
by the author, is to make a very full and 
vivid presentation of the body of experi- 
mental facts upon which the principles of 
the science of optics are based. Avowedly 
following Professor Tyndall, the author 
adopts the experimental method of teach- 
ing, and maintains that projection upon a 
screen, with the use of a eommon lantern, is 
far superior in general effect to any other 
method of demonstration, besides having 
the advantage of exhibiting the phenomena 
to a whole class or to a large audience at 
the same time. But while the magnificent 
apparatus of the Royal Institution, by which 
Professor Tyndall has carried lantern dem- 
onstration to an extent and perfection 
never before attained, is far too costly for 
general use, the author maintains that the 
greater number of experiments can be 
shown satisfactorily to at least a science 
class with only a good gas-burner, while a 
satisfactory lantern can be made at small 
expense, and is a very efficient piece of 
apparatus. Though the work is based 
throughout upon experiment, which implies 
that the student should become familiar 
with actual optical effects, yet it is very 
profusely and elegantly illustrated, and the 
numerous colored plates will be held to go 
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far in the way of replacing the actual lumi- 
nous effects. The writer offers the follow- 


ing prefatory observatious in regard to 
some points of his work: 


In regard to the experiments described, 
there are two things to be said. It would have 
been desirable, if possible, to have stated the 
originator of every experiment ; but it was not 
possible. Attempt bas been made to indicate, 
as far as known, the first to employ any striking 
very recent experiment; but many of great 
beauty seem now such common property that 
it is difficult to ascertain who first made them, 
or first adapted them for projection. I strongly 
suspect that we owe to Professor Tyndall many 
more than it has been possible categorically to 
ascribe to him; and am the more anxious to 
state this, because his just claims in higher mat- 
ters appear to me almost studionsly ignored by 
certain Continental physicists. Some arrange- 
ments are, to the best of my belief, original ; 
but none are put forth as such except one or 
two expressly stated, and it should be perfectly 
understood that no personal claim is implied 
regarding any other experiments because no 
credit ia given to some one else ; the absence of 
such credit is simply due to sheer ignorance 
and the difficulty of acquiring knowledge con- 
cerning such matters. 

The other remark is, that the order of the 
experiments differs considerably in some cases 
from that usually adopted. All that can be said 
upon that point is, that such is the result of con- 
siderable reflection, and in the belief that the 
order chosen is, upon the whole, best adapted 
to the primary end of assisting vivid conception 
of the physical realities considered and the re- 
lation of the phenomena to one another. Also, 
while no attempt is made to arrange the experi- 
meats in set “lectures,” the order followed is 
believed to lend itself best to such a connected 
course of experimental lectures as a teacher 
would desire to give to his class, extended or 

as the case may require. I am not 
without hope that, in such an extended course of 
experiments as are here collected for his choice, 
some hard-worked teacher may ftnd real help in 
this respect. The same may be said as to the 
brief references made to the connection between 
the phenomena of light and the problems of 
molecular physics. Brief as they are, it is 
hoped they may in some minds excite a real in- 
terest in those problems, and deepen that sense 
of the reality of the phenomena which is so de- 
sirable. 


Mewore or Dante, Macumitan. By Taomas 
Hvueues, Q.C. Macmillan & Co. Pp. 
808. Price, $1.50. 


Mr. Dante. Macwitzan, founder and 


’ head of the distinguished publishing house 


of Macmillan & Co., was a man of mark, of 
strong character, rare business talents, a 
man of ideas, a deeply religious man, who 
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yet got free of the trammels of theology, 
and a life-long victim of pulmonary disease, 
which ended his life at the age of forty- 
four. There is much that is interesting in 
his biography, which is largely made up of 
his correspondence, and which has been ad- 
mirably edited by the accomplished author 
of “Tom Brown’s School-days.” The book 
is interesting chiefly as a personal delinea- 
tion with no ambitious effort to point a 
moral, and for this reason it will be chiefly 
prized by the numerous friends and ac- 
quaintances of the publisher, many of whom 
were much attached to him. There are, 
however, many reminiscences of books and 
authors in the volume, that will be appreci- 
ated by the lovers of literature. 


Procressive Reticrous anp Soctat Poems. 
By Rev. Grorce Vavenay, of Virginia. 
Pp. 148. Price, cloth, $1; leather, $2. 
To be had from the author at Ruther- 
ford Park, New Jersey. 

Tue author of this book, who had de 
voted himself with might and main to the 
great unselfish work of human progress in 
Virginia, was burned out there, and, as he 
alleges, much persecuted by the bigotry of 
that benighted community. So he has pro- 
duced this volume of poems, and gets such 
living as he can by the sale of it. Regard- 
ing the book, Mr. Whittier wrote to the 
author (1877); “I have to thank thee for 
thy note with the inclosed poems. Their 
humanitarian tone is excellent.” Mr. Long- 
fellow (1880) said: “I Hhve read the poems 
with interest, and coincide with Mr. Whit- 
tier in his opinion of their merits.” In the 
presence of such authorities it would be 
equally presuming and superfluous for us 
to express an opinion; but, as far as we are 
competent to judge, we agree with the illus- 
trious New England poets in their estimate 
of this performance. 


Warer-Powrr or tHe Sovrnern Atiantic 
Warer-Suep or roe Unrirep States. By 
George F. Swary, 8. B. Washington: 
Government Printing-Office. Pp. 164, 
Tas is a part of a series of reports 

made in connection with the work of the 

Census Bureau, concerning the water-pow- 

ers of the whole United States, and relates 

to the rivers entering the Atlantic Ocean 
south of James River. Reviewing the ob- 
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servations he has made and described, the 
author concludes, at the end of his work, 
that, leaving out of consideration the East- 
ern, or navigable, district, the topography 
of the region is very favorable for power. 
The rivers have steep declivities, and often 
cataracts or rapids of considerable mag- 
nitude. The superior wooded condition of 
the country and the deep, pervious soil tend 
to make the flow of the streams constant, 
though it is, perhaps, more variable than 
that of the streams of New England and the 
northern part of the Middle States. The 
Southern streams, however, enjoy a greater 
rain-fall than the Northern ones. The beds 
of the streams are everywhere favorable for 
the foundation of dams, and the banks are 
generally suitable for the construction of 
canals and buildings at the points where the 
water-powers occur. The chief advantage 
in the water-powers in the South lies in their 
freedom from ice. On the whole, the au- 
thor believes that he is justified in asserting, 
from a purely technical point of view, that 
the advantages for the utilization of water- 
power in the Southern Atlantic States “ are, 
im many respects, as good as could be de- 
sired.” 


Srupres iv Science anp Reuicion. By G. 
Freperick Wricut, author of the 
“Logic of Christian Evidences.” An- 
dover: Warren F. Draper. Pp. 390. 
Txovex written from an orthodox point 

of view, and strictly “A Companion to the 

Logic of Christian Evidences,” this is a 

very fair book, liberal in its views, agree- 

able in its tone, and instructive in its treat- 
ment. It is dedicated to Professor Asa 

Gray, with a pleasant reference to his 

“Discussions of Natural Theology,” which 

are well known to be “ Darwinian” in char- 

acter, and the volume might perhaps have 
been more appropriately entitled ‘“ Studies 
in Darwinism.” At any rate, it is through- 
out mainly a discussion of the group of 
topics that are at present prominently asso- 
ciated with Darwin’s name. The author 
does not avow himself to be a Darwinian, 
and hardly goes further than to demand 
that the new theories of development shall 
be treated in future with more candor and 
consideration than they have hitherto re- 
ceived. He aims to state the Darwinian 





arguments with justice, and he draws upon 
a wide and critical reading of its adverse 
literature for the most effective argument 
upon the other side. We regard his book 
as chiefly valuable for the fullness and 
variety of its quotations bearing upon the 
general subject. 

But it seems to us that the antagonist 
arguments brought forward acquire a facti- 
tious force from the author’s mode of rep- 
resenting them, although we do not accuse 
him in this of intentional unfairness, But 
he nevertheless commits the grave error of 
identifying “Darwinism” with evolution, 
and, by bringing forward all that has been 
objected to the principle of “ natural selec- 
tion,” the accumulated illustrations of diffi- 
culties, and Mr. Darwin’s own retreat from 
the claims he made at first, a case is seem- 
ingly made out against evolution, which ap- 
pears, to say the least, very embarrassing, 
But it can not be too often reiterated in 
these times that Darwinism is no evolution, 
and that to assume them as the same thing 
can only lead to confusion and mischievous 
error. There can be no greater mistake 
than to suppose that the proofs of evolu- 
tion are in any large sense dependent upon 
the-proofs of natural selection, or that any 
restriction of the range and operation of 
this principle involves the validity of the 
evolutionary theory. Mr. Darwin has never 
attempted either the broad investigation or 
the comprehensive discussion of the law of 
evolution ; and, by confining himself mainly 
to the consideration of “Darwinism,” Mr. 
Wright virtually evades the larger problem, 
and to that degree his book is an inadequate 
representation of the present relations of 
science and religion. 

Theologian as he is, he refers with dis- 
paragement to the a priori method by ad- 
monishing the reader to “note carefully 
the character of Mr. Darwin’s reasoning as 
distinguished from the multitude of a priori 
evolutionists who have espoused his cause.” 
Perhaps the author would object to the 
a priori use of mathematics in its applica- 
tion to physics or of any principles induct- 
ively established to the interpretation of 
phenomena ; but, however that may be, he 
offers a very lame pretext for not dealing 
with the subject of evolution as an elabo- 
rated system of facts and principles of vari- 
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ous orders and multifarious proofs as it now 
stands before the scientific mind of the age. 
But we cordially commend Mr. Wright’s 
book as a well-intentioned and helpful con- 
tribution, in good temper, to some of the 
most interesting problems of the time. 


Puysioagnomy: A Practical AND ScIEn- 
giric Treatise. By Mary Otmsreap 
Sranton, San Francisco. Printed for the 
Author: San Francisco News Company. 
Pp. 351. Price, $3.00. 

Tue author counts herself among the 
disciples of Spencer and Haeckel. Many 
scientific men have already accepted the 
idea that the brain is not the sole and ex- 
clusive mental organ; but that the nervous 
ganglia and plexuses of human and animal 
organisms may also exhibit or assist in the 
production of mental manifestations. The 
author goes beyond this, and expresses the 
belief that “it has been reserved for a 
woman, however, to carry their observa- 
tions and research to a finality,” and that 
she has been able to extend and make still 
more comprehensive the location of mental 
faculties, and to prove “that the viscera 
also are instrumental in exhibiting mental 
phenomena.” The signs of character in 
the face are reviewed in their various as- 
pects, and the treatment of the subject is 
continued in chapters on the “Origin and 
Evolution of the Organs,” “Signs of Health 
and Disease in the Physiognomy,” “ Hy- 
giene,” and “ Heredity.” 


Sratistics OF THE POPULATION OF THE 
Unirep Srates By Srares, Counties, 
anp Mrvor Crvit Divisions. Compiled, 
from the Returns of the Tenth Census, 
by Francis A. Watker. Washington: 
Government Printing-Office. Pp. Ixxxix- 
875. With numerous Plates. 

Tas is one of the most interesting of 
the many volumes of the census reports. It 
presents in intelligible groupings, made 
more plain by graphic aids, all the diversi- 
fied classes of facts which are brought to 
light in the final summing up of the reports 
of the census. First, the progress of the 
nation, from 1790 to 1880, is reviewed by 
decades; then are given the facts bearing 
upon the settled area in 1880; statistics of 
cities, and urban population ; the determi- 
nation and position of the center of popu- 
lation; the elements of the population, as 
VOL. XXI1.—9 
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classified by sex, race, and native or foreign 
birth ; and the influence of physical feat- 
ures (topography, temperature, rain-fall, lat- 
itude, and longitude) on population. Un- 
der these heads are presented the conclu- 
sions arrived at, with minute explanations 
of the reasoning and processes by which the 
conclusions have been reached; and the 
statements are supplemented by tables giv- 
ing the detailed figures of statistics on 
which the processes and conclusions are 
based. 


Tue Wave-LENGTHS OF SOME OF THE Prin- 
crpaL FraunHorer Lines oF THE SoLaR 
Spectrum. By T. C. Menpennat, Ph. 
D., Professor of rimental Ph 


in Tokio Daigaku. Tokio, J : 

lished by the University. Pp. 27, 

Tue University of Tokio having received 
from the makers, early in 1880, an excel- 
lent and powerful spectrometer and some 
superior diffraction gratings, measurements 
of the wave-lengths were made during the 
unusually clear weather of November and 
December. The results, which show a fair- 
ly close agreement with those of Angstrom’s 
measurements, do not require a particular 
notice, except in so far as the work illus- 
trates the extent to which the most remote 
lines of Western scientific investigation are 
observed and followed up in the distant em- 
pire of Japan. 


Report uPoN EXPERIMENTS AND InvEsTIGA- 
TIONS TO DEVELOP a System or SupMa- 
RINE MINES FOR DEFENDING THE Hagpors 
or THE Unirep States. By Lieutenant 
Colonel Henry L. Assorr, Corps of 
Engineers. W m: Government 
Printing-Office. Pp. 444, with Twenty- 
seven Plates. 

Tue author of this report was associated 
with the Board of Engineers for Fortifica- 
tions, in May, 1869, for the purpose of in- 
vestigating and experimenting on the sub- 
ject to which the report relates. The re- 
sults of the experiments were embodied in a 
manual for the use of the Engineer troops in 
their practical duties as submarine miners, 
which was completed in 1877, and forms 
the basis of instruction at the School of 
Submarine Mining at Willet’s Point. The 
present report embodies a full account of 
the general researches undertaken in the 
investigations, including the unsuccessful 
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experiments, which naturally did not fall 
within the scope of the text-book. Among 
the principles on which the researches bear, 
are the laws governing the transmission of 
the shock of an explosion through the fluid ; 
the relative merits of different explosives ; 
and the resistance to be expected from the 
best class of wooden hulls. Results are given 
in reference to sub-aqueous explosions, elec- 
trical fuses, and modes of ignition. These 
facts determined, “the problem how to blow 
up a ship-of-war,” says the author, “ would 
then admit of the definite discussion usually 
applied to works of practical engineering.” 


Cmronotocicat List oF AURORAS OBSERVED 
From 1870 To 1879. Compiled by First- 
Lieutenant A. W. Grezrey, U.S. A., 
Acting Signal-Officer and Assistant. 
Washington: Government Printing-Of- 
fice. Pp. 76. 

Tue list has been compiled, with a few 
exceptions, from the meteorological reports 
made to the chief signal-officer of the army. 
The arrangement is by States and Territo- 
ries, the names of which appear in special 
type, as well as by dates, so that the gen- 
eral geographical limits of auroras at any 
date can be readily ascertained, while the 
names of particular stations are likewise 
easily found under their respective State 
heads. The descriptions by Sir George 
Nares of displays witnessed by the English 
Arctic Expedition of 1875-’76 at Floeberg 
Beach are also included. 


Sratistics or Pustic Inpesrepyess. Em- 
bracing the Funded and Unfunded Debts 
of the United States and the Several 
States, and of Counties, Cities, Towns, 
Townships, and School Districts. Com- 

under the Direction of Roserr 
. Porter. Washington: Government 

Printing-Office. Pp. 667. 

Tuts report, a part of the series of census 
reports, comprises: 1. An introduction, in 
which is given a brief history of the growth 
of the national debts of the principal na- 
tions of the world, and tables are presented 
showing the growth and distribution of State 
and local indebtedness in the United States. 
2. An historical and statistical account of 
the national debt. 3. A statement of the 
ownership and distribution, by States and 
geographical sections, of the registered and 
coupon United States bonds, and of the 





amounts of each species held abroad. 4, 4 
history of the debts of the several States 
from 1790 to the present time. 5. A con. 
sideration of the power of the State Legis. 
latures, and of county and city authorities, 
to contract debts binding on the State, coun. 
ty, or municipality. 6. An exhibit and an 
analysis of the bonded and floating debts 
and sinking funds of all cities and towns 
of the United States having a population of 
7,500 and upward. 7. An exhibit, by States 
and minor civil divisions, all of which are 
separately presented, of the State and local 
indebtedness of the United States. 8. An 
analysis, by geographical sections and States, 
of the entire bonded State and local indebt- 
edness of the country. 


AppaLacutA, June, 1882. Boston: Appala- 
chian Mountain Club. Pp. 97. Price, 
50 cents. 

THe present number of “ Appalachia” 
contains the President’s annual address 
and the annual reports of the club. The 
work of the association is still directed 
chiefly to the White Mountains, but not to 
the exclusion of other ranges, and is almost 
sure to become more catholic in its charac- 
ter as the membership of the society in- 
creases and becomes diffused over other 
mountainous regions. Explorations have 
been made about Moosehead and the Range- 


ley Lakes ; the valley of the East Branch - 


and the New Zealand Notch, in the White 
Mountains, have been traversed; Bear 
Mountain and Passaconaway, two compara- 
tively unknown summits, have been exam- 
ined ; and the Great Gulf in Mount Wash- 
ington has been traversed and made acces- 
sible by the completion of a path through 
it. The route from the snow-field of Tuck- 
erman’s Ravine to the summit of Mount 
Washington has been distinctly marked, and 
several other interesting works have been 
accomplished or improved. Paths over the 
Twin Mountains, and a bracing up of the 
rocks forming the “ Old Man of the Mount- 


ain,” so as to prevent the destruction of © 


the profile by their disintegration, are in 
view. A monograph, with sectional maps, 
of “the Little Mountains east of the Cats- 
kills,” and a contour map of the Presiden- 
tial range, are published in the present num- 
ber of this journal. 





















Ariantis: Toe AntepiLuvian Wortp. By 
Ienatrus Donnetty. Illustrated. New 
York: Harper & Brothers. Pp. 490. 


Mr. Donnetty, who writes with an en- 
thusiasm which only an unquestioning faith 
in his theory can beget, undertakes to es- 
tablish in this book— 

That there once existed in the Atlantic 
Ocean, opposite the mouth of the Mediter- 
ranean Sea, a large island, which was the 
remnant of an Atlantic Continent, and 
known to the ancients as Atlantis; that 
Plato’s description of such an island was not 
fable, but veritable history ; that it was the 
region where man first rose to civilization, 
and became a populous and mighty nation, 
whence settlements were made, all around 
the Mediterranean, and in Western Europe 
and Africa, in the regions of the Baltic, 
Black, and Caspian Seas, and in parts of 
America ; that it was the true Antediluvian 
world, the seat of the gods, and the happy 
lands, under whatever name the ancients of 
different nations called them; that the gods 
and goddesses of the ancient Greek and 
other nations were the kings, queens, and 
heroes of ancient Atlantis, and that the acts 
attributed to them in mythology are con- 
fused recollections of historical events ; that 
the Peruvian and ancient Egyptian mytholo- 
gies represented an original Atlantean sun- 
worship; that Egypt and Egyptian civiliza- 
tion were derived directly from Atlantis ; 
that the implements of the “ Bronze age” 
were also derived thence, and iron was first 
used there ; that the Phoenician alphabet, the 
parent of all the European alphabets, and 
the Maya alphabet of Mexico, were derived 
from there ; that this island was the origi- 
nal seat of the Aryan and Semitic families 
of nations, and possibly also of the Tura- 
nians; and that the nation perished in a 
convulsion by which the whole island was 
sunk into the ocean with most of its inhab- 
itants, but that a few escaped in ships or 
on rafts, and spread the news through the 
world, whence the flood legends of the vari- 
ous nations. 

A semi-historical support is claimed for 
the principal feature of this theory in Pla- 
to’s record of what the Egyptian priests are 
said to have told Solon of Atlantis and its 
destruction, and in corroborative incidents 
in other ancient literature. The possibility 
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of such a catastrophe as the destruction of 
the island is affirmed upon geological evi- 
dence. The deep-sea surveys have furnished 
evidence of the existence of an immense 
elevation in the bottom of the Atlantic 
Ocean, the contour and profile of which are 
in harmony with the descriptions of the an- 
cient Atlantis. Some peculiarities of the 
flora and fauna of the two continents which 
have puzzled naturalists could be easily ac- 
counted for if the existence of an interme- 
diate continent as an original center of dis- 
tribution could be predicated. The flood- 
legends of all nations are quoted and ex- 
amined by Mr. Donnelly, and shown to be 
reconcilable with this theory, and through 
it with each other. Numerous remarkable 
features of community in the civilizations of 
the Old World and the New—seeming evi- 
dences of former intercourse between the 
two continents, which seem to be constant- 
ly increasing—and many now hard problems 
in anthropology would no longer be difficult 
to account for, but would appear quite nat- 
ural if we were allowed to suppose that men 
have radiated in all directions from a pri- 
mary home in Atlantis. Numerous legends 
in the mythologies of Eastern and Western 
nations, curiously like each other in some 
features, seem to point to such a place. 
The Book of Genesis is found by Mr. Don- 
nelly to be a fairly good history of Atlantis, 
The origin of bronze has been an impenetra- 
ble mystery. In the nature of things, cop- 
per, and perhaps tin, must have been first 
used separately; yet no evidence of the use’ 
of either has ever been found, except of 
copper in the neighborhood of Lake Supe- 
rior, where implements of that metal and 
the marks of ancient workings of the mines 
have been found. Mr. Donnelly postulates 
as a solution of the mystery, that the At- 
lanteans invented bronze and introduced it 
into other parts of the world, and that they 
may have been acquainted with Lake Su- 
perior copper. Hundreds of coincidences 
are traced between features of the monu- 
ments, traditions, and customs of the an- 
cient Eastern nations and of the ancient 
Americans, and are referred to Atlantis for 
explanation. Mr. Donnelly gives especial 
attention to lingual and alphabetic analogies, 
and devotes a whole chapter to tracing re- 
semblances between the Maya alphabet, as 
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recorded by Bishop Landa, and the Pheeni- 
cian alphabet; and he suggests analogies 
between American and Old-World word- 
roots. No branch of speculation is more 
seductive than this, and none more easily 
misleading. The authenticity of the Landa 
alphabet has been questioned by Dr. Valen- 
tini; but Dr. Le Plongeon is represented as 
claiming that he has demonstrated it, and 
has discovered affinities between the Maya 
and the ancient Egyptian and the Aryan 

His testimony thus comes in 
aid of Mr. Donnelly’s conclusions. It is in 
place to remark here, also, that at least four 
papers read at the late meeting of the 
American Association—those of Dr. Phené 
on “ Affinities between America and other 
Continents,” of Dr. Haliburton on “ Atlas 
and the Atlantis,” of Mr. Hale on the “ Ori- 
gin of the Indians,” and of Professor De 
Hass on “ Geological Testimony to the An- 
tiquity of Man in America ”—embody views 
parallel with some of the arguments in this 
book. Mr. Donnelly is sometimes carried 
away by his enthusiasm, and leaves his 
readers in danger of being carried away 
with him. No thought of looking at the 
other side, or of critical examination, is ap- 
parent. The work is a kind of lawyer’s 
brief, on which the reader may ask to be 
excused from making up his mind till the 
other side has been heard and the court has 
delivered its charge. It brings forward a 
strong array of circumstantial evidence of 
the possible former existence of the Atlan- 
tean Continent, and of the origin of man- 
kind and civilization from it, against which, 
so far as we know, no positive evidence is 
offered by history or science. The theory 
would explain a thousand things which are 
not explained and seem otherwise inexpli- 
cable, and would not make a single problem 
more difficult. But its verification, we fear, 
must await the realization of Jules Verne’s 
vision, which enabled the travelers in the 
fancied submarine ship to reach and make 
a complete exploration of the sunken city, 
the capital of the antediluvian empire. Mr. 
Donnelly even foreshadows such a realiza- 
tion, and suggests that it is not impossible 
that “the nations of the earth may yet em- 
ploy their idle navies in bringing to the 
light of day some of the relics of this buried 
people,” and that as a hundred years ago 
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we knew nothing of Pompeii or Herculane. 
um, or of the Indo-European bond of lan. 
guages, or of the monumental history of 
Egypt and the Mesopotamian empires, or of 
the ancient civilizations of Yucatan, Mexico, 
and Peru—“who shall say that one hun. 
dred years from now the museums of the 
world may not be adorned with gems, stat. 
ues, arms, and implements from Atlantis, 
while the libraries of the world shall con- 
tain translations of its inscriptions, throw- 
ing new light upon all the past history of 
the human race, and all the great problems 
which now perplex the thinkers of our 
day?” 


Report ON THE METEOROLOGY oF Tokio, 
FoR THE YEAR 2540 (1880). By T. C, 
MENDENHALL, Ph. D., Professor of Ex- 
perimental Physics in Tokio Daigaku, 

- Tokio, Japan: Published by the Univer. 
sity. Pp. 81, with numerous Charts, 
THE present report covers the second 

year during which meteorological observa- 
tions have been systematically taken at the 
University of Tokio. The tabulation of re- 
sults is so arranged as to correspond in order 
with the tables of the previous year, and to 
facilitate comparison as much as possible, 
Hourly observations were maintained dur. 
ing March, June, September, and Decem- 
ber, months which afford a good representa- 
tion of the varying meteorological condi- 
tions of the year. In addition to these 
constant observations, an expedition was 
made to the summit of Fooseeyama to de- 
termine the force of gravity there ; thermo- 
electric measurements of earth-temperature 
were undertaken, but abandoned on account 
of the difficulty of getting suitable insulat- 
ing material ; experiments were made with 
success for the determination of the velocity 
of the sound-wave under widely varying 
meteorological conditions ; and co-operation 
in seismological observations is contem- 
plated. It having long been known that 
the disastrous fires with which the Japanese 
capital is often afflicted are most frequent 
in certain months, and that their occurrence 
is intimately related to the direction and 
velocity of the wind, Professor Yamagawa, 
of the university, has devoted much time 
to an investigation of the origin and course 
of these fires, and to their classification in 
reference to atmospheric movement. 






































HEMISTR Saxé-Brewine. By R. 
TY. on S Sc. (Lond.), A Ba 
of Analytical and Applied Chemistry 
in Tokio Daigaku. Tokio, Japan: Pub- 
lished by the University. Pp. 73. 
Saxé is the beer of Japan, and is made 
from rice by processes similar in principle 
to those by which our beer is made from 
our grains, and which are described in their 
details in the course of this work. The 
Japanese brewers, it appears, discovered, 
three hundred years ago, a process for pre- 
serving their beer by heating it, thus antici- 
pating a part of Pasteur’s great discovery, 
but did not have the art of putting the 
heated liquor in perfectly pure germ-proof 
vessels, so that they omitted, after all, the 
most essential feature of Pasteur’s process. 
It is only by repeated heatings, whereby its 
quality is injured, that they are able to keep 
their beer for a very considerable length 
of time. We learn, from the introduction 
to this work, that the annual consumption 
of saké in Japan is equivalent to about six 
gallons per head of the population. If the 
saké were diluted twice, so as to be of about 
the same strength as English beer, the con- 
sumption, twelve gallons a head, would be 
but little more than one third the consump- 
tion of beer in England, thirty-four gallons 
a head. “The brewing of saké is, there- 
fore, of relatively less importance than that 
of beer in England, and this is doubtless to 
be ascribed to the enormous consumption 
of tea, which serves at all times, in sum- 
mer and in winter, as the national bev- 


erage.” 


INFORMATION RELATIVE TO THE CONSTRUCTION 
AND MAINTENANCE OF TiwE-Batts. Pre- 
pared under the Direction of General W. 
B. Hazen, Chief Signal-Officer of the 
Army. Washington: Government Print- 
ing-Office. Pp. 31, with Three Plates. 
Frequent inquiry having been made at 

the Signal-Service office for information rel- 
ative to the erection of time-balls, or other 
accurate time-signals, the general officer of 
the service addressed a letter of inquiry to 
the observers connected with the bureau 
who employed the balls, concerning the 
method of their construction and their op- 
erative machinery. The present circular of 
information is compiled from the replies to 
his inquiries. 
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mbar RECEIVED. 


Programme of the Thirty-first Meeting of 
the American AB for the Advancement 
of Science, held at ap pe 8, oo 
ah ae Published by the 


Address of Edward Atkinson at the nin 
of the Second Annual Fair of the New 
Manufacturers’ and Mechanics’ Institute, in Bos- 
ton, aie Boston: Franklin Press. 


The Growth of Children. By w. 
Peckham. Reprint from Sixth ‘Anwuel 
< the State Board of Health. Wisconsin. 


The International Time System. Pro- 
fessor John K. Rees. From “Transaci ones of 
the New York Academy of Sciences.” Pp. 1 

Annual Report of the Board of Directors v 
the Chicago Astronomical Society, together —_ 
the So See of the Director of the Dearborn O 
Pe - me _! Chicago : Knight & a 


ante’ res an Old History of Louisiana. 
Translated. Pp. 19. Illustrated. Also, On the 
Transmission and Transformation of Nervous 


Diseases through Heredity. B jhomen tere, 

M.D. Reprints from rleans * 

and Surgical Journal.” Pp. 22. 

= “Lu — eg ey Li I, 
0. on ew September 
1882. Pp. 12. $2a year, : 


Stricture of the Rectum. a Robert New- 
man, M. D. i ee o gland “ Medi- 
cal Monthly. os 

New Check Ly B- sont American Moths. 
PB er A. R. Grote. New York. 1882. 


_ eT of the Future. By George H. 


? Annual Report of the State Board of 
Health of Wisconsin. 1881. Madison, Wiscon 
sin. 1882. Pp. 230. 

The House-Fly considered in Relation to 
Pn Germ. By Thomas Taylor, M.D. 1882, 


Report of the Board of Commissioners of the 
Pp sia Cincinnati Industrial Exposition. 1881. 


Report on the Character of Six Hundred Tor- 
nadoes. By Sergeant ES y, a Washing- 


ton. 1882. Pp. 19. 
Explosive and Dangerous Dusta. By Profers- 
or TW. Tobio, Ph. D. Milwaukee. : 1882. 
Pp. 14 

Dime eneion Books. No. Peete 

. 35. . ILI. Physiology. 

| este aE ie 

VI. United States History Civil Govern- 
ment. Pp.32. 10 cents each. 


Pp. 35; 
A Small Tractate of Education, by John 
. 26. 15 cents each. Syracuse, New 
. Bardeen & Co. 


sities. 
York : C. 


On the Age of the Tejon Rocks of California 
and the Occu f 


Tertiary Deposits. Angelo H ilprin. From 

the “"Broceedings Of the ieohows of Ca 
= Sciences of elphia,”’ July, 1882. Pp. 
Cantetietions toa Go Laporte wey of the Uni- 
Contribu- 


versity of Pennsylvania. 
—— Dy F “~. Genth. 1882. 


Historical Sketch of Greene Township. Ham- 
ilton Somety, Cote Ohio. mA, Cc. poem Cincin- 
nati: Robert 1882. Pp. 38. 


Nervous hemes’ or Byata. By Me 4 


¥, Bes Be From *“ Transactions of 
bama Medica edical Association.” 1882. Pp. 
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Feccestings of the Biological Society of 
Wisconsin. ith the 5 read at the 


Darwin Memorial M Vol. I. November 
~~ to May 26, Washington. 


Easy Star mangers. By Richard A. Proctor. 
New York: G. P. Putnam's Sons. 1882. Pp. 
219. $2.50. Illustrated. 

The Peak of Darien. An Octave of Essays. 
By Frances Power Cobbe. Boston: George 
Ellis & Co 1882. Pp. 303. $1.50. 

eet History and Political Develop- 
ment of the United States. By Simon Sterne. 
New York, London, and Paris: Cassell, Petter 
& Galpin. 1882. Pp. 383. $1.25. 

The Solution of the Pyramid Problem. B 
Robert Ballard. oad York: John Wiley 
Sons. 1882. Pp. 1 

Manual of Blowatpe Analysis. By H. B- 
Pp oe New Yo D. Van Nostrand. 1882- 


Essentials rae. B ¥. A. _ 4 
wa . D. age: ansen, Mc ‘ 
188% Pp. 146. $1. od 


Practical Life and the Study of Man. By J. 
Wilson, Ph.D. New York: J. Wilson & Sons, 
Publishers. 1882. Pp. 390. J 

United States Commission of Fish and Fish- 
eries. Report for 1879. A, Inquiry into the 
Decrease of Food-Fishes. B, The Pro tion 
of Food-Fishes in the Waters of the United 
States. Washington : 

Office. 1882. Pp. 846, 
rt of the Commissioner of Education for 
1880. ist, Pp. old _ Government Printing-Office. 
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The Glacial Moraine in Pennsylvania.— | 


Professor H. C. Lewis read a paper before | 
the American Association concerning the 
results of his efforts to trace the great 
terminal moraine marking the southern 
limit of the North American ice-sheet across 
Pennsylvania. The moraine had already 
been traced from Cape Cod across the Eliza- 
beth Islands, Rhode Island, Long Island, and 
New Jersey, and across Ohio, Indiana, Illi- 
nois, Wisconsin, Minnesota, and Dakota, 
into the Saskatchewan region of the Do- 
minion, but had not been remarked in Penn- 
sylvania. Professor Lewis had found it en- 
tering the State near Easton, whence he 
traced it up and down to Potter County, 
and thence into New York State. Then it 
shortly turns to the southwest, enters Penn- 
sylvania again, and passes into Ohio. It 
was thus traced for four hundred miles. It 
begins at a height of 240 feet above the 
sea, reaches 2,480 feet in Potter County, 
at the great divide between the waters that 
flow into the Atlantic and those that flow 
into the Gulf of Mexico; is 2,000 feet high 


Government Printing- | 


at the extreme north point near Olean, New 
York, and is 800 feet high in Eastern Ohio, 
at the end of the portion examined. At 
the Delaware Water-Gap the ice did not 
pass down the valley, but across it. The 
Pocono Mountain was a promontory project- 
ing northwardly into the ice-sheet. The 
glacial covering does not seem to have 
formed tongues pushing down in river-val- 
leys, as is the case with modern glacier sys. 
tems. Bowlders of labradorite and other 
crystalline rocks from the Adirondack and 
Ontario highlands were found all along the 
moraine line. In the discussion that fol- 
lowed the reading of his paper, Mr. Lewis 
asked Principal Dawson, as a leading oppo- 
nent of the glacial theory, to explain certain 
facts according to his hypothesis of floating 
ice-fields. Principal Dawson replied, assert- 
ing that a continental ice-field in Northern 
America large enough to supply food for 
| the alleged glacier was a physical impossi- 
| bility, because, on account of the distance 
of this territory from open seas, the climate 
would be too dry for any such accumulation 
of snows. It was possible, however, that 
there might have been a river or a glacier 
which produced the moraine in that part of 
the country particularly referred to; but he 
could account for moraines in another way. 
| Whenever a cold current infringes upon a 
| warm current, it forms a moraine; and this 
is taking place in the region of the Gulf 
Stream. He himself owned a piece of land 
on the coast of the lower St. Lawrence, on 
which a very good moraine was now in 
course of formation. 





The Gulf Stream.—The work of deep- 
sea soundings and determination of tempera- 
tures has been carried on continuously in the 
steamer Blake in the Gulf Stream for sev- 
eral years. The paper on the subject read 
by Commander Bartlett, at the recent meet- 
ing of the American Association, describes 
what was done in 1881 and 1882 under the 
direction of Professor Hilgard. The Gulf 
Stream does not run in a basin, nor is it 
divided into cold and warm alternate layers. 
The deepest bottom between Florida and 
the Bahama Banks is 459 fathoms below 
the surface, and the current runs from three 
to eight knots an hour, with a temperature 
of from 80° to 83° Fahr. A wide plateau 




































exists off Florida, gradually narrowing as it 
goes north. Off the Carolinas it is forty or 
fifty miles wide. Near Savannah soundings 
were made at 1,840 fathoms. The 500 and 
1,000 fathom lines are very close to the 
100 fathom line north of Cape Hatteras and 
up to the Georges Bank off Massachusetts. 
Directly beneath the Gulf Stream is a hard 
coral limestone, with no loose material. 
The globigerina begins to appear at Charles- 
ton going north, and increases in amount. 
The cold water from the Arctic region flows 
inside the Gulf Stream off the American 
coast, and beneath it, falling down a depth 
of a thousand fathoms. The Bahama sec- 
tion showed a temperature of 44° at 459 
fathoms, and washes in through the Wind- 
ward Islands, south of Cuba, rather than 
through the Florida Channel. Outside the 
ridge, between Cuba and Hayti, the temper- 
ature descended to 364°, but the coldest 
found in the Gulf of Mexico was 394° down 
to 3,400 fathoms. There is no Gulf Stream 
in the Gulf of Mexico. 





Indian Marriage Laws.—A paper on | 
this subject, read by the Rev. J. Owen Dor- | 


some remarkable customs in relation to 


has and Poncas. 
When a tribe is hunting it camps, by 
gentes or nations, in a circle, each gens bear- 


members of one gens are relatives, and mar- 
riage between members of one gens is abso- 
lutely forbidden. Membership in a gens is 
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numerous and complicated with the Omahas 
than with us. A man may marry any woman 
belonging to another gens, whether con- 
nected with him or not; though marriage 
into his mother’s gens is also forbidden. 
A man can not marry any woman to whom 
he is related by the ceremony of the calu- 
met-dance. Sometimes a man may take the 
children of his deceased brother without 
their mother herself. Sometimes the dying 
husband, knowing that his male kindred 
are bad, tells his wife to marry out of his 
gens. If a widower remains single for two, 
three, or four years, he must remain so for 
ever. Widows, however, must wait four 
years before remarrying. The same system 
prevails among the Iowas, Otos, and Mis- 
souris. 


Hygiene in House-Walls,—Mr. T. R. 
Baker, in a paper read before the American 
Association, “On the Permeability of the 
Linings of House-Walls to Air,” assumed 
that ordinary wall-paper made the walls of 
dwellings nearly air-tight. Hygienically con- 
sidered, the walls of a house should be por- 
ous, like our clothing, so that our bodies can 


| have through them, as also through our 


sey before the American Association, notices | i thing, free intercourse with the wer 


‘ Sige he | air. Compact wall linings, even if their min- 
marriage and kinship as prevailing among | ute pores are open, greatly interfere with this 


the Dhegitha Indians, particularly the Oma- | intercourse; but if their pores are closed 


| with water, as when the walls are damp, it is 


by descent in the male line, not in the | 


female. The relations of a man are de- 
noted by colors ; for example—black, grand- 
father or grandmother; blue, father or 
mother. His connections are denoted by 
mixed colors, such as a pink head and skirt, 
with light-blue triangle on the body, for 
sister-in-law. A man can marry his brother’s 
widow, and her children call him father 
even before their father’s death. His sis- 
ter’s children are only nephews and nieces. 
His mother’s sister is always called mother 
for the same reason, and even his paternal 
grandfather’s brother’s son is his father. 
These, and many other distinctions, show 
that the terms of relationship are far more 








almost completely cut off; and such linings — 


ing the name of some animal. All the | ea the denguess of wells 


ing their drying in wet weather. The pro- 
longed dampness also prolongs other evils 
produced by damp walls; therefore wall- 
papers and their substitutes should be con- 
demned, and the old-fashioned whitewashed 
walls commended. 


Sueeession of North American Flora.— 
Professor J. 8. Newberry, describing the 
evolution of the North American flora, at 
the meeting of the American Association, 
said that the first flora was that indicated 
by the plumbago of the Laurentian forma- 
tion. The kind of vegetation can not be 
determined. The second is in the Silurian. 
The evidence of actual vegetable origin is, 
however, defective; the objects may be 
corals rather than land-plants. The third 
flora is in the Upper Silurian; the fourth 
is in the Devonian. Two hundred species 
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at least are described by Dr. Dawson, con- 
sisting of conifers, ferns, sigillarids, cycads, 
lycopods, etc. Several interesting varieties 
of this Devonian flora have recently been 
discovered in Ohio. The fifth flora is the 
Carbonaceous, the sixth the Liassic, and the 
seventh the Cretaceous, a flora containing 
broad-leaved plants of the angiosperms, 
which, with slight change, has continued to 
the present time. The Jurassic group is 
plainly cretaceous, and is entirely unlike the 
Tertiary. Not a single plant can be identi- 
fied with any of the Old World tertiary flora. 
The various tertiary floras of the Rocky 
Mountains occur in the dried-up basins of 
old lakes. When the glacial period came on, 
the trees were entirely destroyed over the 
northern part of the continent. After the 
melting of the ice, the present flora made 


its appearance. 


The Depression of our Atlantie Coast. 
—Professor George H. Cook, State Geolo- 
gist of New Jersey, has presented, in a paper 
which he has read before the American As- 
sociation, a large array of evidence showing 
that the Atlantic coast of our continent is 
gradually subsiding. It consists largely of 
the testimony afforded by the remains of 
ancient forests, composed for a considerable 
part of upland growths, which have been 
found in various places from the Carolinas 
to Greenland, either submerged at high wa- 
ter or at depths beneath the surface lower 
than the high-water mark of the neighbor- 
ing coast, and at these places sometimes 
with present or former swamps over them. 
Sunken forests possessing some or other of 
these characteristics are mentioned as exist- 
ing in the Carolinas and Georgia, where 
they were noticed by Bartram in 1773, Lyell 
in 1845, Professor Tuorney, of South Caro- 
lina, in 1846, and in Albermarle Sound, 
North Carolina, by Dr. Emmons. General 
Cutts, of the Coast Survey, has observed 
timber in the place of its growth several 
feet below the level of tide-water along the 
shores of Chesapeake Bay, in Virginia. The 
coast of New Jersey is marked by the oc- 
currence of timber and stumps below the 
present tide-level in the marshes which bor- 
der the State from the head of Delaware 
Bay to Cape May, and thence to the mouth 
of the Hudson. A marked example of yel- 





low-pine stumps may be observed in the 
banks of the canal which connects South 
River at Washington with the Raritan, 
Similar submerged forests on Long Island 
have been described by Elias Lewis, Jr., in 
“The Popular Science Monthly.” In Massa. 
chusetts, they have been observed at Nan. 
tucket, Holmes’s Hole, Yarmouth, and Proy. 
incetown ; in New Hampshire, at Rye Beach; 
in Maine, at Portland; and at the head of 
the Bay of Fundy in Nova Scotia. Other 
evidences are afforded by the subsidence of 
human structures since the period of settle. 
ment; in the flooding of farm-lands that 
have had to be abandoned, the submersion 
of boat-stakes, and the approach of the sea 
to buildings on the shore. Instances of this 
kind are observable at Southampton, Long 
Island, Barnegat, New Jersey, the shores of 
Delaware Bay, and on the west coast of 
Greenland. The encroachments of the sea at 
Long Branch and the changes going on at 
Sandy Hook are public facts. Professor 
Cook believes that the change thus marked 
is common to the whole northern hemisphere, 
It is certainly taking place in parts of 
Sweden. Some doubt has been thrown 
upon the theory of a subsidence from the 
fact that sea-shells and buried timber, both 
of kinds now living, have been found in de- 
posits a few feet above the present sea-level, 
These instances are, however, regarded as 
belonging to another era than the present 
period of depression, and are distinguished 
by several important differences of features 
from those now under consideration. Pro- 
fessor Cook thinks that they belong to a 
previous period of depression; that the 
present period may not have been going on 
for more than five hundred or a thousand 
years, and that in the one which preceded 
it the surface of the upland was ten feet or 
more nearer the sea-level than it now is, 
He adds: “A careful study of the numer- 
ous cases like this will satisfactorily prove 
that there have been other periods of alter- 
nate depression and elevation in compara- 
tively recent times, the phenomena of which 
are so nearly alike that they are very com- 
monly confounded with each other. And, 
when they are clearly distinguished, it will 
be found that the rise or the depression is 
one common to our whole coast, and proba- 
bly to the whole northern hemisphere.” 
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The Esquimaux.—Dr. John Rae, in giv- 
ing an account of his Arctic explorations 
before the American Association at its re- 
cent meeting, spoke of the Esquimaux as a 
generous and polite people, who had care- 
fully preserved the tradition of events that 
happened twenty years ago. They believe 
they came from the West ; and they seem to 
Dr. Rae physically like the Chinese. They 
build their huts and boats in a similar way 
with the Siberian natives, but appear very 
short in stature on account of the shortness 
of their legs. Dr. Flam, of London, had 
said that the skeleton of an Esquimau in 
his museum had thirty-five vertebre, or one 
more than the average number. They are 
not to be regarded as gluttonous, for the 
large quantities of meat they consume seem 
to be required by the climate. 


Apparent Size of Magnified Objects.— 
Professor W. H. Brewer reported to the 
American Association concerning some ex- 
periments he had made upon the estimation 
by different persons of the size of images 
of objects seen through the microscope. 
More than one hundred persons, of all ages, 
classes, and occupations, gave very many 
different estimates. A common louse was 
used as the test-object, and the magnified 
image was projected at ten inches. By far 
the larger number of persons underestimated 
the size value theoretically given the image 
by scientific microscopists, which was about 
4°66 inches. Two estimates were of only an 
inch; several were of more than a foot. 
One student likened the figure to a cock- 
roach, another to a lobster. Mechanics and 
artisans generally overestimate. A draughts- 
man, who was accustomed to measure and 
draw all his work, after careful examination 
said the image was at least five feet long! 
A professor of physics said he could make 
the image look of any size he wished. 


Fossil Human Foot-prints in Nevada.— 
Several communications have lately been 
made to the California Academy of Sciences 
respecting what seem to be foot-prints of 
men which have been discovered in a sand- 
stone hill in the yard of the State Prison at 
Carson City, Nevada. The hill is about 
sixty feet high, and stands at an elevation 
of 4,592 feet above the sea. It appears to 
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have been formed by the deposition and 
drifting of sand upon what was the bed of 
an ancient lake. A surface of about three 
quarters of an acre has been cleared by 
quarrying to a depth of from fifteen to thirty 
feet, and down to the layer of arenaceous 
shale beneath the sandstone, which is sup- 
posed to represent the bottom of the lakc. 
The tracks are in this shale. According to 
the description of Dr. Harkness, they are 
accompanied by the tracks of several ani- 
mals—the mammoth, the deer, the wolf, the 
horse, and some birds—and are in six series 
of from eight to seventeen foot-prints each, 
in regular order, and each showing more or 
less plainly the imprint of a sandal. The 
first series, consisting of sixteen tracks, 
“were evidently made in a layer of sedi- 
ment of, perhaps, two inches in depth, for 
below this layer we find the compact sand- 
stone. In each instance the mud had been 
raised by the pressure of the foot into a 
ridge which entirely surrounded it.” No 
single impression affords complete evidence 
that it was produced by a sandal, “ but 
when we study them as a whole,” says Dr. 
Harkness, “we find that what is wanting in 
one is furnished by others which follow.” 
These tracks measure nineteen inches in 
length, by eight inches in breadth at the ball 
and six inches at the heel. The average 
length of the stride is two feet three inches. 
The distance between the feet, or the strad- 
dle, is eighteen inches. A second series of 
tracks was observed, made by an individual 
who was walking in deeper mud, which clung 
to and closed in and upon the foot. In an- 
other part of the area are four other series, 
at a level a few inches lower than those of 
the first series, smaller, and possibly made 
by moccasins, The toes of the tracks of the 
first series turned outward ; “ number two,” 
says Mr. Gibbes, curator of mineralogy, in 
his account, “toed the mark, and walked as 
straight as a surveyor running a line. Se- 
ries number three presents more irregular 
steps with toes turned out, possibly those of 
a woman bearing a heavy burden.” Within 
the same area are the immense tracks of a 
mammoth, quite as plainly marked as the 
others, and, in another part of it, marks 
which Engineer Scupham, of the Central 
Pacific Railroad, describes as “ confused 
tracks of a man and some large animal, 
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Only two or three steps of the man are dis- 
tinct; then the confusion that appears to 
mark a struggle, and then the impression 
where a great body has fallen. After the 
struggle the great crane has waded about 
over the spot; its tracks winding in and out 
as if it had been avoiding with care the deep 
impressions made by the combatants, till at 
last, stumbling into one, it rises in startled 
fright. Farther to the north are many hu- 
man tracks, all telling different stories of 
the track-makers.” The question whether 
the foot-prints are really those of men is 
under discussion. Their size and the width 
of the straddle are against them. Professor 
Harkness suggests, however, that the sandal 
is not necessarily much larger than would 
be made to protect the side, as well as the 
heel and toe, of a foot twelve or thirteen 
inches long; and persons laboring in heavy 
mud would tend to make a wide straddle. 
The stride corresponds well with that of a 
man. Professor Joseph Le Conte, who also 
has examined the tracks, has expressed the 
opinion to the Academy that “no one who 
studies them can fail to observe their re- 
markable general resemblance to human 
tracks.” He thought they might have been 


made by a human foot inclosed in a raw- 


hide sandal much larger, externally, than 
the foot. He knew of no animal but a bi- 
ped that could make such tracks; and this 
was possible for a man with sandals on to 
do, As a judicial mind, he desired to hold 
his final scientifically expressed opinion in 
reserve, awaiting further testimony. Sev- 
eral fossils have been found in the forma- 
tion—tusks and teeth of elephants and 
horses, vegetable remains, and the fresh- 
water shells anadonta and physa. It is 
difficult to determine the exact age of the 
strata, but they are generally agreed to be 
either Quaternary or Pliocene. 


The Infant Giant Jaw-Bone of Stram- 
berg.—The Congress of Austrian Archeolo- 
gists, recently in session at Salzburg, was 
the scene of an interesting discussion of 
the human jaw-bone, in which the propor- 
tions of a giant were found associated with 
the teeth of a child, which was dug out, at 
Stramberg, in Moravia, from under a for- 
mation containing bones of the reindeer, 
snow-owl, cave-bear, and other Arctic ani- 





mals. Professor Schaffhausen maintained 
that the jaw was one of a child, of between 
eight and nine years old, in which the 
change of teeth was going on. The incisors 
had already changed, and an eye-tooth and 
the premolars'were developing in the jaw, 
and would have appeared after the usual 
time. The incisors showed considerable use, 
The height and thickness of the jaw and the 
size of the teeth reached the dimensions 
of those of a full-grown man of our time, 
and even surpassed them in some respects, 
The forward part of the jaw retreated so 
much as to obliterate the chin. These 
marks, similar to those that are observed 
in a still higher degree in other diluvial 
jaws, show that we have to deal with a man 
of very low organization. Professor Schaff- 
hausen rejected the idea that the develop. 
ment of the teeth had been prevented by a 
pathological cause. Virchow opposed both 
the view that the jaw was like that of an 
ape and the one that it was a child’s. The 
case was a rare instance of heterotopy in 
a man of gigantic size. The jaw was sub- 
mitted to a committee, who subjected it to 
a careful examination and comparison. No 
one’s views were changed, but the commit- 
tee reported that the proportions of the teeth 
considerably exceeded those of a child’s 
teeth, and reached those that are attained 
only in a full-grown man; it discovered 
nothing ape-like in the chin, but found, on 
measuring it, that, instead of retreating as 
it appeared to do, its line was perpendicular 
to the upper surface of the incisors, taken 
as a horizon. By carefully cutting away 
the plaster that held the left larger incisor 
in the preparation, an extraordinarily thick 
and plump root, rounded below, and quite 
different in its proportions from the normal, 
was brought to view; and the committee 
advised that the preparation of the speci- 
men made by Professor Virchow be revised, 
so that the jaw could be subjected to a 
more thorough examination. 


A Lignified Snake.—Naturalists are in- 
debted to Senhor Lopez Netto, Brazilian 
Minister to the United States, for introduc- 
ing to their attention a specimen of a phe- 
nomenon which, although it had been re- 
garded as possible, had never before been 
observed—that of an animal turned into 
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wood. The specimen is that of a snake | in the course of which each animal particle 
called the jararaca, one of the most venom- | as it was dissolved was replaced by a particle 
ous reptiles of the province of Matto Grosso, | of woody tissue deposited by the cambium. 


. in Brazil, which, having crept into a crack | The specimen was exhibited to the Botan- 
“ 4 in the bark of a tree, has died there, and | ical Society of France on the 9th of April 
' afterward become lignified. As 








the cut shows, but less plainly 
| than the specimen itself, the 
head, neck, and other parts of 
the animal are clearly delineated, 
and the most delicate details of 
the organization are plainly visi- 
ble in many regions—as in the 
nostrils and the eye-cavities, and 
in the disposition of the scales 
and the cephalic plate on a whole 
half of the surface of the head. 
And the identity of the figure 
with the little jararaca of Brazil 
has been acknowledged to be evi- 
dent by persons who are acquaint- 
ed with that reptile. M. Louis 
“ah Olivier, of the Botanical Socicty 
of France, who has made an ana- 





tomical examination of the figure, |... ti / 
reports that he has found it to Sik ti vi 
be composed of cells and fibers a: his step =< 


like those of the secondary wood |... A S@peas 
which surrounds it. “The forma- : ae 
tion,” he says, “can not be ex- 
plained by saying that it has re- 
sulted from the deposition of the 
elements in a hollow, which, hav- 
ing been traversed by the animal, 
has preserved its form; for not 
only the contour of the serpent, 
but the whole relief of his form, 
is recognizable in the wood. The 
{ entire body of the animal has 
been thus lignified, except ‘the 
center, where the constituent ele- 
ments of the animal still exist. 
Following the line of the projec- 
tion of the head may be seen a 
cylindrical figure, also in relief, 
which seems to represent the 
larva of an insect. The deduction 
is therefore drawn that the reptile, iS 
& pursuing the insect intoa crack AX , SRS 
q in the tree, had insinuated itself 
between the wood and the bark, or into the | last, when, as we learn from a note from M. 
zone of the cambium, out of which the wood | Olivier to Senhor Netto, there were present 
and inner bark are formed. Having died | M. Bonnet, President; M. Chatin, General 
there, it went through the process of decay, | Secretary, etc.; M. Duchartre, Professor in 





Tus Liextrrep SNAKE or Matto Grosso (one half the size of nature). 
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the Faculty of Sciences, etc.; M. Prillier, 
Professor at the Central School of Arts 
and Manufactures and at the Agronomic 
Institute ; M. Malinvaud, Secretary and Li- 
brarian of the Society; Dr. Edmond Bon- 
net, of the Museum of Natural History ; 
and M. Paul Petit. “These gentlemen, 
after having examined the specimen sub- 
mitted to them, with the most lively inter- 
est, agreed, in explanation of the remark- 
able phenomenon which it presents, that 
there has been a gradual substitution of 
ligneous fibers and cells for the constituent 
elements of the snake. The reptile had in- 
troduced itself into a fissure of the tree be- 
tween the wood and the bark, and had died 
there; and as rapidly as its flesh decayed 
the place which it bad filled was occupied 
by the cells produced by the generative zone 
of the secondary wood, that zone becoming 
hypertrophied on contact with the animal, as 
is attested by the well-defined relief which 
it still presents. No objection was opposed 
to this interpretation of the facts; but in 
admitting the same explanation which I had 
endeavored to give you before the meeting, 
neither my colleagues nor myself intended 
to depreciate the importance of the phe- 
nomenon which is the object of it; the wood 
of the formation of the vegetable tissues 
appears sufficient to give an account of it. 
It is no less true that, in the opinion of the 
most competent persons, the specimen which 
you have made known to the scientific world 
is the finest example that has so far been 
brought forward in illustration of the theory 
of the normal play and accidental hyper- 
trophy of the generative tissues of plants.” 
The specimen was also shown to M. Van 
Tieghen. He was very busy, and able to 
give it only a cursory examination ; but 
the opinion he expressed concerning its 
nature was fully in accord with that of 
his fellow-botanists. Dr. Edmond Bonnet 
and D. Adanson had recollections of speci- 
mens presenting similar characteristics to a 
certain extent, but declared that no known 
specimen offered nearly so complete an ex- 
emplification of the wonderful phenomenon 
of transformation as this one. The editors 
of this journal have been permitted, by the 

of Senhor Netto, to inspect the 





specimen, and are glad to add to that of 
the French botanists their testimony to its 
remarkable character. i 






Progress of Seientifie Forestry.—Sylvi- 
culture, or the culture of forests, as it ig 
understood and applied in the countries of 
Europe, where it has been studied as a 
science, is the application to woodland prop- 
erty of certain economical principles which, 
in their spirit, contain nothing more than 
what is held to be necessary for the well- 
ordered management of landed property in 
general; and which may be summed up as 
follows: 1, The obtaining, within approxi- 
mate limits, of a regularly sustained revenue 
from the land which the forest covers. 2, 
The utilization, to the fullest extent possi- 
ble, of the natural productive powers of the 
soil. 38. Progressive improvement in the 
value of the property. 4. Final realization 
of the crop to the greatest advantage. “It 
is in the development of these principles,” 
says Colonel G. F. Pearson, in a lecture be- 
fore the British Society of Arts, “and in 
their application to forests of different sorts, 
that the true science of forestry consists.” 
The rapid disappearance of the forests first 
attracted attention, in Europe, at about the 
beginning of the seventeenth century. The 
first measures to regulate the evil were not 
very efficient, but the subject came under 
the attention of the distinguished naturalists 
of the succeeding generations, and a system 
—that of tire ef aire—was adopted. Under 
this system a period called a revolution was 
fixed, in which the forest was destined to be 
cleared off entirely, and reproduced by nat- 
ural seeding. To this end the wood was 
divided into a number of compartments 
equal to the number of years in the revolu- 
tion, one of which was felled every year, or 
at such regular intervals of time as were de- 
termined in the working plan, a few stand- 
ard trees only being left as seed-bearers. 
This system was continued till within the 
last half-century, but did not prove efficient ; 
and any approach to sound forestry was un- 
known in France till the forest-school was 
established at Nancy, in 1824. Considerable 
progress had been made before this time, 
even before the close of the last century, by 
the German foresters, who were the first to 
base the principles of the art on observa- 
tion, and treat it in a scientific manner. 
Schools of sylviculture now exist in all the 
principal countries of Europe, except Great 
Britain; and Dr. Hough, of the United 
States, last year visited all the forest-schools 
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of Europe, with a view of founding an Amer- 
ican school. Considerable progress has 
been made in forestry in India, where steps 
for forming a regular forest administration 
were taken immediately after the mutiny. 
A policy of sending candidates to foreign 
schools to be trained has given the state a 
body of able men, thoroughly grounded in 
the management of natural forests covering 
extensive tracts of country. Within the last 
two years the Cape of Good Hope and Cy- 
prus have been furnished with forest officers 
from France. The Mauritius, Ceylon, the 
Straits Settlements, Hong-Kong, Feejee, and 
other British colonies, are all following suit, 
and have recourse to Kew and other similar 
institutions for foresters. Of all the British 
colonies, South Australia is the one that is 
giving most attention to the subject. More 
would, undoubtedly, be accomplished in all 
the colonies had Great Britain a central in- 
stitution for training a sufficient number of 
foresters to supply their needs. 


Egypt as a Health Resort.—In estimat- 
ing the merits of Egypt as a winter residence 
for invalids, Dr. Edith Pechey specifies dry- 
ness and equableness of temperature as the 
characteristics of climate chiefly demanded 
for such a purpose. Of the former quality 
one soon has practical proof in a Nile voy- 
age. The hair gets very dry, the nails grow 
slowly and are very brittle, and all articles 
of use in some way give testimony of it. 
The air becomes drier with the ascent of 
the river, “and the dry heat is more easily 
borne than moist heat. One experiences no 
discomfort from the increase of temperature 
as one approaches the tropics; in fact, one 
thoroughly enjoys there what in Lower 
Egypt would be found quite oppressive.” 
Egypt is not exempt from occasional sud- 
den and great changes of temperature, but 
they are rare. Of much greater importance 
are the variations. The temperature falls 
suddenly at sunset for about half an hour, 
and another depression takes place in the 
early morning. The changes are very evi- 
dent in a wooden boat, and from this fact 
constitute a great drawback in the dahabeeah 
voyage for invalids. In Nubia, the diurnal 
variation is much less marked, and the 
nights are only pleasantly cool. The life 
on the dahabeeah is a very enjoyable one, 
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and “for cases of overwork nothing could 
be devised more calculated to restore and 
strengthen the intellectual powers than the 
Nile trip, and here no physician need hesi- 
tate fora moment. There are perfect rest, 
no railway bustle or jar, the variety of tray- 
eling in fact without the fatigue, with the 
constant enjoyment of sunshine and fresh 
air.” Phthisical and rheumatic patients 
will also be greatly benefited, if they are 
careful in guarding themselves against the 
night and morning chills. 


Cowries and African Curreney.—Herr 
John C. Hertz has published a memoir, in 
the “ Transactions of the Geographical So- 
ciety of Hamburg,” on the use and diffusion 
of the cowrie-shell (Cyprea moneta) as a 
medium of exchange. The author’s father 
dispatched a vessel to the Maldive Islands 
in 1844 for a cargo of cowries, to be sold to 
merchants for use in West African trade, 
Not finding as many shells there as they had 
anticipated, they completed their cargo with 
the larger and less valuable species of Zan- 


zibar, where the cowries are burned into . 


lime. Several cargoes of cowries were sent 
annually to Whydah and Lagos, where they 
were exchanged with the slave-traders for 
the Spanish doubloons they received from 
the sale of slaves. The Hamburg ship- 
captains dispatched this money home from 
Cape Town. The cowrie-trade continued 
to extend as the slave-trade flourished, till 
Brazil took measures to prevent the intro- 
duction of African slaves. Simultaneously 
with the extinction of the slave-trade began 
the introduction of palm-oil, and a new trade, 
in which that product took the place of the 
Spanish doubloons, that grew as the use 
of palm-oil was extended. It flourished 
greatly during the Crimean War, when the 
Black Sea tallow was excluded from the 
markets. With it also flourished the trade 
in cowries, which thus appears to be con- 
nected with so many historical events that, 
considered from that point of view, it may 
be regarded as in some sort a measure of 
historical development—a view which re- 
ceived another exemplification in 1852, when 
England blockaded the coast of Dahomey, 
and the trade in cowries was stopped. In 
1845 the Sultan of Bornoo reformed his 
currency, and introduced Spanish doubloons 


; 


°e 
oc ae 





142 THE POPULAR SCIENCE MONTHLY. 


in place of the cotton-cloth that had hitherto 
served as money, with cowries, at the rate 
of four thousand to the dollar, for small 
change. A large demand for cowries sprang 
up, and the trade in them was stimulated to 
such an excess that the market was glutted, 
and it afterward languished for several years. 
The present demand is quite lively. The 
cowrie-shell is used as currency principally 
in the countries near the Niger, except in 
Ashantee, where gold-dust is the medium of 
exchange. North of Ashantee, gold-dust and 
the gera or cola-nut (Sterculia acuminata) 
are used with cowries, a load of sixty pounds 
of the nuts being considered equivalent in 
value to about fifteen thousand cowries. 
The shells have been used as a medium of 
exchange from a high antiquity. Marco 
Polo found them circulating in Yunnan in 
the thirteenth century; and they have been 
discovered in prehistoric graves in the Bal- 
tic countries. Herr A. Wérmann says, ina 
paper of the Hamburg society, on trade by 
barter in Africa, that a variety of objects 
besides cowries serve as measures of value 
in the different countries of that continent. 
Among them are pearls, little Nuremberg 
looking-glasses, iron, copper, brass, cloth, 
salt, tobacco-leaves, writing-paper, the cola- 
nut, goats, horses, cattle, and slaves; and 
the regions in which each of these articles 
circulates are defined by fixed limits. Iron 
and copper from Egypt circulate in the up- 
per Nile region ; Maria-Theresa thalers and 
cowries in Soodan; cowries, pearls, and 
“ Mericani ” (unbleached'goods) on the East 
coast and in the region of the Arab trade. 
South and west of these countries are distinct 
trade-regions that have no direct connection 
with them, in each of which a different cur 
rency is needed, although ivory and slaves 
are the only products. 


Shooting - Stars, their Traditions and 
their Origin.—The appearance of comets 
and shooting-stars announced to the an- 
cients and to our ancestors the death of 
some grand personage or some woe, and the 
chronicles are full of notices of such phe- 
nomena. The notices are, in fact, occasion- 
ally so numerous as to be suspicious, for, as 
Lubienietz remarks in his “Cometography,” 
when an event of such a kind happened, it was 
thought there must have been a comet about 








the time, and so it was put down; and an 
amusing picture has been made of the per. 
plexity of a cometographer who could not 


find any comet for seventeen years, portent. - 


ous of the events that were to happen during 
that period. The Chinese records are more 
trustworthy, for their observers were con- 
stantly at their posts, and formed a regu. 
larly and scientifically organized body. The 
documents recording the observations were 
specially preserved ; for the Chinese, from a 
time many centuries before the Christian 
era, attributed to the different stellar groups 
a direct influence on the different provinces 
of their country. As shooting-stars may be 
seen at almost any time, it was to be ex. 
pected that a great number of notices of the 
phenomena must have been recorded during 
the forty centuries of which we have a lit- 
erature of some kind. Plutarch, in his biog. 
raphy of Lysander, makes a near approach 
to the modern explanation of the origin of 
these bodies, saying, “Some philosophers 
believe that the shooting-stars are not de- 
tached parts of the ether which go out in 
the air soon after they have been inflamed, 
that they no more originate in the combus- 


tion of the air which is dissolved in great. 


quantity in the upper regions, but that they 
are rather falling celestial bodies.” The 
general opinion is, that shooting-stars are 
bodies of small dimensions that circulate, 
under the influence of attraction, among the 
planets in the same way as the planets them- 
selves. When they cross our atmosphere, 
the friction develops heat enough to consume 
them, most frequently before they reach our 
soil, The mean height at which the mete- 
ors become luminous exceeds, however, the 
estimated height of our atmosphere. Pois- 
son has, therefore, suggested that, as they 
could hardly have become inflamed from 
friction at such a height, an atmosphere of 
neutral electricity may exist considerably 
beyond the mass of the air which is subject 
to the earth’s attraction, and is disturbed 
by the entrance of the meteors, so that they 
become electrified and incandescent. Any 
theory to account fully forthe origin of shoot- 
ing-stars must explain the periodic swarms. 
For this reason, the theory of ejectment 
from lunar volcanoes must fail, even were 
it not otherwise shown to be baseless. M. 
Faye accounts for the August meteors by 






































supposing a meteoric belt circulating around 
the sun which crosses the ecliptic at a point 
where the earth must meet it at the time of 
the annual shower, but this leaves the No- 
vember meteors still unexplained. Schiapa- 
relli and Le Verrier have suggested that the 
November meteors originate in a swarm of 
corpuscles which move in orbits very close to 
each other, having a period of about thirty- 
three years, and elements very similar to 
those of Temple’s comet. Schiaparelli also 
connects the August meteors with the comet 
of 1861, and other swarms have been simi- 
larly connected with different comets. The 
Chinese annals furnish data which indicate 
that the greater number of shooting-stars 
are seen when the earth is passing from the 
summer solstice to the winter solstice, and 


this appears to be confirmed by the phenom- | 
ena of the August and November meteors, | 


The ancients and the authors of the middle 
ages abound in notices of portents, falling 
stars, fiery spears, fiery swords, burning 
skies, showers of blood, etc., a large propor- 
tion of which may be referred to shooting- 
stars. The earliest record so far found is 
the statement that Zoroaster was destroyed 
by fire, assigned to 2057 B.c., and the next 
the destruction of Sodom and Gomorrah, 
1915. Many of the middle-age accounts 


give the phenomena the appearance of ar- 


mies and battles in the sky. 





NOTES. 


Mr. Leonarp Watpo, of the Thermo- 
metric Bureau of the Observatory of Yale 
College, reports that more than twice as 
many thermometers were examined in 1881 
~82 as in 1880-81, and that 4,552 certifi- 
cates were issued during the year covered 
by the last report. The attention of the 
bureau has been directed to the study of a 
test for the sensitiveness of thermometers, 
or for the time required for each instrument 
to reach its maximum. A sufficiently deli- 
cate, simple test to meet the conditions of 
medical practice has not yet been devised. 


Presipent Cuartes E. Fay, of the Ap- 
palachian Mountain Club, considered the 
nomenclature of mountains and rivers in 
his last annual address. A good name, he 
suggested, should be individual, and 
ive of no other object than the one to w 
it is applied. The Indian names are excel- 
lent for that reason, and because in the 
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nature of things they can have no other 
meaning for us than their special one. Per- 
sonal surnames are not so objectionable as 
they may seem to be, for, unless they are 
derived from very conspicuous persons, they 
may in time lose their associations with in- 
dividuals and become merged in the identi 
of the mountain. The names of the “Presi 
dential ” are among the most ob- 
jectionable of this class, because of the dif- 
ficulty of shaking off their associations with 
the Presidents. Artificially formed names 
are apt to be awkward and hard to natural- 
ize ; and descriptive names, unless they are 
rarely well chosen, are liable to degenerate 
toward the commonplace and irrelevant. 


Mr. W. A. Hazen, in a paper on “ Air. 
Pressures west of the Mississippi River,” 
published by the Signal Service, suggests 
that the position and extent of areas of 
high pressure in the region of Montana dur. 
ing the winter months may have a very im- 
| portant bearing upon the meteorological 





| condition of the whole United States. His 
| view is based upon the fact that in Novem. 
ber and December, 1880, a permanent area 
of high pressure existed in Montana, and 
extended over an immense territory, and the 
| winter was extremely cold over the entire 
| country ; while in November and December, 
| 1881, the area of pressure was less 
| marked and was to the west of the 
Mountains, and the cold of the winter was 
likewise very much less marked. Many 
| more wer observation will, » gale 
concedes, be necessary before any 
can be established. 


| 

Tue death is announced of Professor 
| Leith Adams, of Queen’s College, Cork. As 
& surgeon-major in the army, he received 
much praise for his report on the epidemic 
cholera in Malta, in 1865. Having retired 
from the army in 1873, he was a 
Professor of Zodlogy in the College of Sci- 
ence, in Dublin, and afterward, in 1878, 
Professor of Natural History, at Cork. He 
was author of “ Wanderings of a Natural- 
ist in India,” “The Western Himalayas and 
Cashmere,” “Notes of a Naturalist in the 
Nile Valley and Malta,” and works on the 
“Natural History of Eastern Canada,” and 
on “ British Fossil Elephants.” 


Tue “Gazette Maritime et Commerciale” 
relates, in its column of marine accidents, 
a curious instance of the formidable power 
of molecular forces. The Italian ship Fran- 
cesca, loaded with rice, had put in at East 
London, leaking badly. A squad of work- 
men was put on board to pump the vessel 
out and unload it; but, in spite of all their 
di the rice absorbed the water more 
rapidly than they could it, and 
swelled until it forcibly burst the vessel to 








pieces, 
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A TELEGRAPHIC despatch from Gottingen, 
Germany, September 25th, announces the 
death of the chemist Friedrich Woehler, 
Director of the Chemical Institute at that 
place. Professor Woehler was born in 
1800, and was appointed to his position in 
the Institute at Gottingen in 1836. Among 
the important chemical discoveries with 
which he is credited are those of a new 
method of obtaining nickel pure, and the 
isolation of the metal aluminium, for which 
he was elected a chevalier of the Legion 
of Honor. His text-books on organic and 
inorganic chemistry are much used in Ger- 
man schools. He contributed many original 
papers to the German chemical journals. 


Ovr readers will remember our account 
of the experiments of Mr. Bjerknes, of 
Christiania, Norway, in the production of 
phenomena similar to those of electrical and 
— attraction and repulsion by means 
of hydro-dynamic, mechanical action. Mr. 
Stroh has performed a series of similar ex- 
periments, and has produced phenomena 
similar to those obtained by Mr. Bjerknes, 
means of sonorous vibrations in the air. 
uses a melodeon reed, the sound of 
which goes into a brass tube in which the 
reed is inclosed, and from this into a larger 
tube, to which is attached a bifurcating 
India-rubber pipe, each branch of which 
ends in atambour. The vibrations may be 
‘made consonant or dissonant by adjustment 
of the lengths of the India-rubber tube 
branches. When the vibrations are conso- 
nant, the tambours are attracted toward 
each other; when the vibrations are disso- 
nant, they are repelled. If a tambour ina 
state of vibration be presented to a disk 
which is not vibrating, attraction takes 
place. Thus, the phenomena of attraction 
and repulsion are imitated in air as Mr. 
has imitated them in water, except 
that they present themselves in an inverse 
sense from that in which they are exhibited 
under electric and magnetic influences. 


Dr. Sreruen D. Peer maintains, in a 
paper on the “ Prehistoric Architectures of 
America,” that they differ from those of 
any other continent, in that they exhibit 
architecture in its lowest , and at the 
saine time give a clew to its development 
throughout all its stages. They may thus 
be used to aid in the study of the early 
stages of historic architecture in other 
lands. They, in fact, illustrate the transi- 
tion between the prehistoric and the historic 
states. In Europe, only the highest class 
of prehistoric works can be called archi- 
tectural; in America, the lowest class are 
worthy of that name. The American works, 

goes the European ones 

4 at a point where 

ited in an undifferen- 

tiated state, the prehistoric works of Amer- 
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ica show a connected line of progress, es. 
pecially observable in the gradation which 
is apparent in the works of the different 
sections of the continent as we go from the 
east to the west. 


Mr. Luctan J. Brake, of Boston, who 
is studying at Berlin, on the Tyndall Schol- 
arship, communicated to the Prussian Royal 
Academy of Sciences, on the 15th of June, 
through Professor Helmholtz, a paper on 
the “ Electrical Neutrality of Steam risi 
from Still Surfaces of Electrified Water. 
He describes a series of experiments from 
which he draws the conclusion, contrary to 
the theories of Becquerel and Sir William 
Thomson, that in steam arising without eb- 
ullition, when no spray is thrown up, no 
convection of electricity takes place. He is 
a his experiments to confirm this 
aw. 

Dr. D. G. Brinton, of Philadelphia, is 
about to begin the publication of a series 
of works to constitute a “ Library of Abo- 
riginal American Literature.” Each work 
will be the production of a native, and will 
have some intrinsic importance in addition 
to its value as a linguistic monument. The 
books will be printed in the original tongue, 
with an English translation and notes, 
The first volume, “ The Chronicles of the 
Mayas,” will contain five works, written in 
the Maya language, shortly after the Span- 
ish conquest of Yucatan, and carrying the 
history back several centuries, four of 
which have never been published or before 
translated into any European tongue, with 
a history of the conquest written by a Maya 
chief, in 1562, also from an unpublished 
manuscript, and a history of the Mayas. 
It will be published before the end of the 
year, and will be furnished to subscribers 
at three dollars a copy. 


Tue annual congress of the German 
Anthropological Society met at Frankfort, 
August 14th. About five hundred members 
were present. The president, Professor 
Lucae, delivered the opening address on the 
development of anthropology during the 
last ten years, and was followed by Dr. 
Schliemann, on his latest excavations at 
Troy; and Professor Virchow, on Mr. Dar- 
win’s relations to anthropology. 


A Famous rose-bush at Hildesheim, in 
Hanover, which is said to be a thousand 
years old, and is reputed to have been plant- 
ed by Charlemagne, has this year been 
covered with an extraordinary profusion of 
blossoms—more, it is declared, than it was 
ever known to bear before. New shoots 
have been grafted on its stems within a few 
years, and have grown finely. The bush 
stands on the outer wall of the crypt of the 
cathedral, with branches reaching to more 
than thirty feet in breadth and nearly thirty- 
five feet in height. 
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